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PROBLEM TO BE SOLVED: To provide a liquid crystal display device capable of 
preventing electromagnetic waves from entering from the outside or going out to 
the outside through a display screen and also capable of eliminating various 
adverse effects such as malfunction of its own of a liquid crystal display device, 
malfunction of circumferential electronic equipments by the electromagnetic 
shield provided in the device. 

SOLUTION: In this liquid crystal display device 7, a color liquid crystal display 
panel 8 and a back light unit 3 are housed in a case 9 and, moreover, a 
transparent conductive film 1 1 is adhered on a transparent substrate 10 and the 
transparent substrate 10 is arranged at the side of the display screen of the liquid 
crystal display panel 8. Then, the transparent conductive film 1 1 is conducted 
electrically to a ground by grounding the case 9 while conducting electrically the 
film 1 1 to the case 9. Thus, the liquid crystal display panel 8 is shielded 
electromagnetically. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by putting the transparence 
electric conduction film on the display screen side of a liquid crystal display panel, 
arranging a ground means that this transparence electric conduction film should 
be electrically energized to Grant, and carrying out electromagnetic shielding of 
the above-mentioned liquid crystal display panel. 

[Claim 2] The liquid crystal display according to claim 1 characterized by said 
ground means being the case of a liquid crystal display panel. 
[Claim 3] The liquid crystal display according to claim 1 characterized by 
arranging a touch panel on the outside surface of said transparence electric 
conduction film. 

[Claim 4] The liquid crystal display according to claim 3 characterized by being 
the resistance type touch panel with which said touch panel consists of synthetic- 
resin material. 

[Claim 5] The personal digital assistant device carrying the liquid crystal display 
of claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention lessens effect of an electromagnetic wave, 
or relates to the liquid crystal display which lost the effect. It is related with the 
liquid crystal display which was able to abolish the evil under the effect by having 
used the resistance type touch panel which consists of synthetic-resin material, 
such as a PET-PET type, especially. It is related with the personal digital 
assistant device which furthermore carried the liquid crystal display of this 
invention. 
[0002] 

[Description of the Prior Art] Drawing 4 describes the conventional liquid crystal 
display. The back light unit 3 which arranged this liquid crystal display 1 on the 
tooth back of the electrochromatic display display panel 2 of a STN mold or a 
TFT mold and this panel 2 is settled in the case 4. 

[0003] The liquid crystal display panel 2 intervenes a liquid crystal layer between 
the clear glass of two sheets, and prepares IC for actuation on a transparence 
glass substrate or the circuit board further. 

[0004] According to the liquid crystal display 1 of such a configuration, it has had 



the adverse effect on the surrounding device etc. as it is also at the 
electromagnetic wave emitted from there. 

[0005] The transparence electric conduction film is arranged to the inner surface 
of clear glass, and the technique which carries out electromagnetic wave 
shielding is proposed in order to take the measures (cure against EMI) which 
suppress bleedoff of such an electromagnetic wave noise (refer to JP,5-4286,A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
technique, it is having formed the transparence electric conduction film for 
electromagnetic wave shielding in the interior of the liquid crystal display panel 2, 
and the following technical problems occur by the thickness. 
[0007] That is, since the permeability of light was greatly influenced by the eel 
gap of a liquid crystal layer, by having prepared the transparence electric 
conduction film, the eel gap was affected, and it became difficult to form the 
transparence electric conduction film of uniform thickness according to various 
factors on manufacture, it originated in this, and color nonuniformity etc. had 
occurred that it was also at the difference of local permeability. 
[0008] Moreover, when making the liquid crystal display panel 2 drive, electrical- 
potential-difference change which is continuously impressed to an electrode for 
every fixed period was performed, but when the transparence electric conduction 
film for electromagnetic wave shielding was formed in the interior of the liquid 
crystal display panel 2, it was not enough to have shielded the electromagnetic 
wave noise from the interior of the liquid crystal display panel 2 then generated, 
and the electromagnetic wave noise resulting from the electrical-potential- 
difference change was emitted to the display screen side. 
[0009] Moreover, in the electronic equipment for the latest personal digital 
assistants, although the transparence electric conduction film for electromagnetic 
wave shielding is not especially formed in the interior of the liquid crystal display 
panel 2 as the liquid crystal display 1 shown in drawing 4 is used as the base and 
it is shown in drawing 5 , a touch panel 5 is further attached on a display screen, 



a keyboard and a manual operation button are lost by this, and the liquid crystal 
display 6 which raised portability is shown. 
[0010] Replaced with the transparence electric conduction film for 
electromagnetic wave shielding, and electromagnetic wave shielding was made 
similarly between surrounding electronic equipment as a touch panel 5 is also, 
but on the other hand in the liquid crystal display 6 of such a touch panel method, 
touch panel 5 the very thing is influenced of an electromagnetic wave, and it was 
easy to produce malfunction by this. 

[0011] However, the technical problem of this point can also avoid such 
malfunction now by measuring the timing of the data incorporation of a touch 
panel 5. 

[0012] Therefore, in the liquid crystal display 6 of this touch panel method, it can 
be said that electromagnetic wave shielding by the side of the display screen was 
not raised to a technical problem at all. 

[0013] However, when the liquid crystal display 6 of a touch panel method came 
to be used for a personal digital assistant device in recent years, the activity 
range became very wide range, and had the case where a liquid crystal display 6 
received a damage depending on surrounding electronic equipment, by bleedoff 
of the strong electromagnetic wave. On the contrary, there was a case where 
damages, such as malfunction, were given to the device in the electromagnetic 
wave which leaked and came out of the liquid crystal display 6 existing in the 
electronic equipment side picked up sharply. 

[0014] And although a resistance type touch panel is used for a touch panel 5 in 
recent years, in this type, in order to raise portability more, it replaces with the 
lamination type of a mainstream glass substrate-glass substrate as construction 
material for substrates, and, recently, what used synthetic resin, such as a PET- 
PET type, is proposed. 

[0015] Since this PET-PET type of resistance type touch panel made PET 
construction material substrate material, lightweight-izing and flexibility came to 
be acquired. 



[0016] However, when a such PET-PET type resistance type touch panel is 
arranged to a liquid crystal display side side, it reacts to the oscillation of the 
electromagnetic wave noise emitted from the screen (resonance), and the 
technical problem that a sound is emitted also occurs. 
[0017] In the liquid crystal display shown in drawing 4 , and the liquid crystal 
display which thought portability as important as shown in drawing 5 , the 
electromagnetic wave emitted from the screen could not fully be shielded, but the 
electromagnetic wave emitted by this from a liquid crystal display was making 
surrounding electronic equipment produce malfunction as above. 
[0018] Moreover, the electromagnetic wave emitted from surrounding electronic 
equipment enters from the screen of that liquid crystal display, and might 
produce malfunction to this equipment. 

[0019] In the small terminal of the field of the invention asked for sharp images, 
such as moreover, especially a color liquid crystal display, especially a personal 
digital assistant device, etc., even if it makes the improvement to a technical 
problem called the above discharge shielding, it cannot be overemphasized that 
it must be made not to have to cause deterioration of image quality. 
[0020] Therefore, this invention is completed in view of the above statement, the 
electromagnetic wave taken out ON through the display screen while that object 
raises display grace is prevented, and various adverse effects, such as 
malfunction of the liquid crystal display itself or surrounding electronic equipment, 
are lost as this electromagnetic wave shielding is also, and it is in offering the 
liquid crystal display of high quality and high-reliability by this. 
[0021] Moreover, it is in they not only preventing the electromagnetic wave taken 
out ON through the display screen, but other objects of this invention preventing 
the electromagnetic wave taken out ON through the whole equipment, and 
offering a powerful liquid crystal display to electromagnetic wave disorder. 
[0022] In the liquid crystal display which has arranged the resistance type touch 
panel which consists of synthetic-resin material, such as a PET-PET type, to the 
liquid crystal display side side, other objects of this invention lower the generating 



sound resulting from a reaction (resonance) to the oscillation of the 
electromagnetic wave noise emitted from the screen, or are further again to offer 
the lost quality liquid crystal display. 

[0023] Moreover, the object of this invention is having carried the liquid crystal 
display of this this invention, and is to offer the personal digital assistant device 
which did all the effectiveness of the equipment so. 
[0024] 

[Means for Solving the Problem] The liquid crystal display of this invention is 
characterized by putting the transparence electric conduction film on the display 
screen side of a liquid crystal display panel, arranging a ground means that this 
transparence electric conduction film should be electrically energized to Grant, 
and carrying out electromagnetic shielding of the above-mentioned liquid crystal 
display panel. 

[0025] Other liquid crystal displays of this invention are characterized by said 
ground means being the case of a liquid crystal display panel. 
[0026] The liquid crystal display of further others of this invention is characterized 
by arranging a touch panel on the outside surface of said transparence electric 
conduction film. 

[0027] Moreover, the liquid crystal display of this invention is characterized by 
being the resistance type touch panel with which said touch panel consists of 
synthetic-resin material. 

[0028] The personal digital assistant device of this invention is characterized by 

carrying the liquid crystal display of this invention further again. 

[0029] 

[Embodiment of the Invention] It is explained that the liquid crystal display of this 
invention is also in drawing at - (Example 1) (Example 3). 
[0030] (Example 1) Drawing 1 is the cross-section schematic diagram of the 
liquid crystal display 7 of this invention, and drawing 6 shows the important 
section structure of the liquid crystal display panel 8 of a liquid crystal display 7. 
[0031] According to the liquid crystal display 7 shown in drawing 1 , the 



electrochromatic display display panel 8 of a STN mold and the back light unit 3 
arranged on the tooth back of this panel 8 are settled in the metal case 9. A TFT 
mold may be used although a STN mold explains the electrochromatic display 
display panel 8 in this example. 

[0032] Moreover, the transparence electric conduction film is put on the display 
screen side of the liquid crystal display panel 8. Although this covering may be 
prepared soon, as shown in drawing 1 , on the transparence substrates 10, such 
as glass and an acrylic board, it may put the transparence electric conduction 
film 1 1 , and may arrange that transparence substrate 10 at the display screen 
side of the liquid crystal display panel 8. 

[0033] And a case 9 is made to flow through such transparence electric 
conduction film 1 1 electrically, by grounding the metal case 10 (touch-down), it 
energizes to Grant electrically and electromagnetic shielding of the liquid crystal 
display panel 8 is carried out by this. In this example, it accomplishes that it is 
also with the grounded case 9 with said ground means. 
[0034] The configuration which makes a case 9 flow through the transparence 
electric conduction film 1 1 electrically as mentioned above is shown in drawing 9 
- drawing 12 . 

[0035] Drawing 9 is a metal wire method with which an adhesion flow and 
drawing 1 1 R> 1 flow on except for a case, and an electric target with a TAB 
method, and a contact flow and drawing 10 flow through drawing 12 with a 
ground. 

[0036] In this way, according to the liquid crystal display 7 of this invention, by 
electromagnetic shielding of the liquid crystal display panel 8 having been carried 
out, while raising display grace, the electromagnetic wave taken out ON through 
the display screen was prevented, and various adverse effects, such as 
malfunction of the liquid crystal display itself or surrounding electronic equipment, 
were lost as this electromagnetic wave shielding is also. And in this invention, the 
electromagnetic wave taken out ON through the whole equipment was prevented, 
and it became the powerful liquid crystal display 7 to electromagnetic wave 



disorder. 

[0037] (Suitable example) When using what put the transparence electric 
conduction film 1 1 on the transparence substrate 10, it is good to make it the 
following configurations. 

[0038] It is good to use an acrylic resin plate for the transparence substrate 10 in 
that light and high permeability is obtained, and the transparence electric 
conduction film 1 1 formed on this substrate 10 determines the optimal conditions 
with sheet resistivity, thickness, and permeability. 

[0039] In carrying out membrane formation formation of the ITO film by the 
sputtering method, vacuum evaporationo, or spreading as transparence electric 
conduction film 1 1 , the following relation between the membranous resistivity rho 
(ohm-cm), sheet resistivity R (omega/**), and thickness d (A) is. 
[0040] rho It is 2.0x10-3 ohm-cm about the = R- dx10-3 resistivity rho. If it carries 
out, by 200A of thickness, 100ohm/**, and 670A will make 30ohm/**, and it will 
be made the resistance of 10ohms / ** by 2000A. Moreover, as the permeability 
is shown in drawing 1313 by Thickness d depending on wavelength, the minimal 
value and the maximal value exist. If 85% or more of high permeability is 
obtained [ the wavelength of light ] for permeability in 550nm, sheet resistivity R 
will become the range of 70-500ohm, and 12-25ohm. 

[0041] Next, the example of a configuration of the liquid crystal display panel 8 is 
shown. Drawing 6 R> 6 is the important section expanded sectional view of the 
liquid crystal display panel 8. 

[0042] This liquid crystal display panel 8 may be a perfect transparency mold or a 
reflective mold, or the liquid crystal display of further a transflective type is 
sufficient as it, and in this example, it is using the back light unit 3, and becomes 
a transparency mold or a transflective type. It is a reflective mold when not using 
this back light unit 3. 

[0043] According to the liquid crystal display panel 8 shown in drawing 6 , 
opposite arrangement of the transparence substrate 12 and the transparence 
substrate 13 which consist of glass or synthetic resin is carried out, but the phase 



contrast plate 14 which consists of a polycarbonate etc., and the polarizing plate 
15 of an iodine system are accumulated one by one on the outside surface of the 
transparence substrate 12, and the phase contrast plate 16 which consists of a 
polycarbonate etc. on the outside surface of the transparence substrate 13, and 
the polarizing plate 17 of an iodine system are accumulated one by one. These 
are stuck using the adhesion material which consists of an acrylic ingredient. 
[0044] In this drawing, the back light unit 3 is further arranged on a polarizing 
plate 17. A back light 3 arranges the light sources 19, such as a cold cathode 
tube and LED, to the end face of a light guide plate 18, introduces the exposure 
light of the light source 19 into a light guide plate 18, and it is made it to carry out 
optical outgoing radiation from this light guide plate 18 to the liquid crystal display 
panel 8. 

[0045] Moreover, in the liquid crystal display panel 8, sequential formation of a 
signal electrode 20 and the orientation film (not shown) which consists of 
polyimide resin which carried out rubbing in the fixed direction is carried out on 
the transparence substrate 12. In addition, you may intervene the insulating layer 
which consists of Si02 grade between a signal electrode 20 and the orientation 
film. 

[0046] The reflective film or the diffusion shell 21 was formed in the inner surface 
of the transparence substrate 13 which consists of a glass substrate etc., and the 
light filter 22 is formed on this film 21 . Furthermore, the black matrix which is the 
light-shielding film formed in the thin film which consists of metals, such as 
aluminum and chromium, or the photosensitive resist may be formed between 
light filters 22. 

[0047] And the overcoat layer 23 which consists of Si02 or resin on a light filter 
22 is covered, and sequential formation of the scan electrode 24 and the 
orientation film (not shown) which consists of polyimide resin which carried out 
rubbing in the fixed direction is carried out on the overcoat layer 23. This scan 
electrode 24 lies at right angles to the above-mentioned signal electrode 20. In 
addition, the insulating layer which consists of Si02 grade may be prepared 



between the scan electrode 24 and the orientation film. 
[0048] If it constitutes that the reflective film is also about the film 21 , it will 
become the liquid crystal display 7 of a reflective mold, and on the other hand, if 
it is made the diffusion shell, it will become the transflective type liquid crystal 
display 7. 

[0049] The diffusion shell 21 possesses the property of the both sides of light 
transmission nature and light reflex nature, and when it inserts between two 
polarizing plates, it is made not to produce phase contrast moreover according to 
this transflective type liquid crystal display 7. 

[0050] Moreover, even if the reflective film or the diffusion shell 21 is mirror plane 
nature, it may have dispersion nature. What is necessary is just to form the 
reflective film and the diffusion shell a concavo-convex configuration, nothing, 
and on it with resin, for producing the film 21 which has dispersion nature. 
[0051] The above-mentioned light filter 22 applies on a substrate a pigment- 
content powder method, i.e., the photosensitive resist beforehand prepared by 
pigments (red, green, blue, etc.), and forms it by the photolithography. 
[0052] Thus, each formed transparence substrates 12 and 13 are stuck by the 
sealant 26 through the liquid crystal layer 25 which consists of a chiral nematic 
liquid crystal twisted at the include angle of 200-270 degrees. In order to make 
thickness of the liquid crystal layer 25 regularity among both the transparence 
substrates 12 and 13 furthermore, many spacers 36 are arranged. 
[0053] Although the exposure light by exterior lighting, such as sunlight and a 
fluorescent lamp, carries out sequential passage of a polarizing plate 15, the 
phase contrast plate 14, and the liquid crystal panel in the liquid crystal display 7 
which comes to arrange the diffusion shell 21 like the above-mentioned 
configuration when it uses as a reflective mold (reflective mode) A light filter 22 is 
penetrated, and it results in the diffusion shell 21, and is reflected by the diffusion 
shell 21, and the light by which incidence was carried out to the interior of a liquid 
crystal panel passes a liquid crystal panel, passes the phase contrast plate 14 
and a polarizing plate 15, and optical outgoing radiation is carried out. 



[0054] On the other hand, when a liquid crystal display 7 is made into the 
transparent mode, the exposure light of the back light unit 3 carries out 
sequential passage of the transparence substrate 13 of a liquid crystal panel 
further with a polarizing plate 17 and the phase contrast plate 16, passes the 
diffusion shell 21, and penetrates a light filter 22, and passes a liquid crystal 
panel, passes the phase contrast plate 14 and a polarizing plate 15, and optical 
outgoing radiation is carried out. 

[0055] By furthermore having formed on the transparence substrate 13, the 
diffusion shell 21 in reflective mode By raising especially a reflection factor, the 
display of brighter brightness is obtained and contrast also with the high 
transparent mode is acquired. It can raise even to extent with which it may be 
satisfied of both the functions of reflective mode and the transparent mode with 
this. The panel used in reflective mode could be used also for the transparent 
mode on conditions as they are, and the clear color specification stabilized even 
when it was any of reflective mode or the transparent mode was able to do it. 
[0056] Although the reflective film or the diffusion shell 21 is used as metal thin 
films, such as aluminum, chromium, a SUS system, and Ag, if thickness 
becomes large, light transmission nature will become small and light reflex nature 
will become large. 

[0057] (Example 2) Drawing 2 is the sectional view of other liquid crystal display 
7a of this invention, and gives the same sign to the same part as the part and 
member which are shown in drawing 1 . 

[0058] In the liquid crystal display 7 shown in (Example 1), in putting the 
transparence electric conduction film on the display screen side of the liquid 
crystal display panel 8, the transparence electric conduction film 1 1 is put on it 
using the transparence substrates 10, such as glass and an acrylic board, but it 
replaced with such a configuration and the transparence electric conduction film 
1 1 is direct put through other members on the polarizing plate 15 arranged in the 
display screen side of the liquid crystal display panel 8. 

[0059] As a configuration through other starting members, it is shown in drawing 



14 R> 4. In this example, what carried out film attachment of the ITO electric 
conduction transparent membrane may be used for a bright film. 
[0060] And a case 9 is made to flow through such transparence electric 
conduction film 1 1 electrically, by grounding the metal case 9 (touch-down), it 
energizes to Grant electrically and electromagnetic shielding of the liquid crystal 
display panel 8 is carried out by this. 

[0061] (Example 3) Drawing 3 is the sectional view of other liquid crystal display 
7b of this invention, and gives the same sign to the same part as the part and 
member which are shown in drawing 1 . 

[0062] In each liquid crystal displays 7 and 7a in this example (Example 1), it is 
liquid crystal display 7b which arranged the touch panel 27 on the outside 
surface of the transparence electric conduction film 1 1 further (Example 2). 
[0063] Especially in this liquid crystal display 7b, the resistance type touch panel 
27 (for example, PET-PET type) with which a touch panel consists of synthetic- 
resin material is arranged on liquid crystal display 7a. Other configurations are 
the same as liquid crystal display 7a. 

[0064] In the resistance type touch panel the liquid crystal display of such a 
configuration, and PET-PET type, it checked that a touch panel operated 
normally and did not emit an extraordinary noise. 

[0065] This phenomenon was able to be suppressed, although there was a 
phenomenon which a PET-PET type resistance type touch panel taps the front 
face of a liquid crystal display, and a sound generates under the effect of the 
electromagnetic wave noise generated by the actuation approach which is 
carrying out the STN LCD activity when this point was described in detail. 
[0066] When the liquid crystal currently used by STN LCD belongs to the 
dielectric and it continues impressing a direct current to liquid crystal, liquid 
crystal polarizes it and it stops functioning as an optical switching function in the 
electric classification. It is necessary to drive with alternating voltage in [ in order 
to avoid this / liquid crystal ] false, and to reverse the electrical potential 
difference impressed to the ITO electrode which has countered in order to realize 



for every fixed period. The electrical potential difference of 20-30V is actually 
impressed to liquid crystal, the electrical potential difference of about twentyv is 
impressed to one electrode, and the electrical potential difference of several v is 
impressed to another electrode, the electrical potential difference which adds this 
to an electrode in a fixed period -- respectively - about twentyV-> - several 
[ severalV and ] -- V->about twenty - V -- as - the electrical potential difference 
is reversed. At this time, an electromagnetic wave noise will occur and it will be 
emitted from a liquid crystal display side because an electrical potential 
difference changes rapidly. Although the electromagnetic wave noise emitted 
from the screen vibrated the resistance type touch panel of the PET-PET type 
arranged on a liquid crystal display side, was tapped between the touch panel 
and the liquid crystal display side and was generating the oscillating sound in the 
liquid crystal display with the conventional structure, without shielding It was 
checked that the electromagnetic wave noise was mitigated and ****** had been 
canceled by having formed on the screen electromagnetic wave shielding which 
attached the conductive film. 

[0067] (Cellular phone of this invention) The cellular phone 28 which carried 
liquid crystal displays 7, 7a, and 7b in drawing 7 is explained. 
[0068] According to this cellular phone 28, liquid crystal displays 7, 7a, and 7b 
are arranged in the small case 29. The antenna 30 for transmission/reception is 
formed in the upper part of a case 29, and the receiver 31 and the microphone 

32 are further formed in the front face. 

[0069] (Personal digital assistant of this invention) The personal digital assistant 

33 which arranged liquid crystal displays 7, 7a, and 7b in drawing 8 is explained. 
This personal digital assistant 33 is shown as various information terminals other 
than cellular-phone 28. For example, although there are a clock, a calculating 
machine, a game device, pedmeter (trademark), GPS and POS, a handy 
terminal, an industrial instrument, etc., it is not limited to these. 

[0070] Also in this personal digital assistant 33, liquid crystal displays 7, 7a, and 
7b are arranged in the small case 34. 



[0071] In addition, this invention is not limited to the above-mentioned example of 
an operation gestalt, and modification, improvements, etc. various by within the 
limits which do not deviate from the summary of this invention do not interfere at 
all. For example, in the above-mentioned operation gestalt, although it is 
explaining that it is also with a STN mold simple matrix type color liquid crystal 
display, in addition even if it is bistability mold simple matrix type a color and a 
monochrome liquid crystal display, the liquid crystal display of a monochrome 
type STN mold simple matrix, and a TN mold simple matrix type liquid crystal 
display, the same operation effectiveness is acquired. 

[0072] Moreover, as equipment which arranged the liquid crystal display of this 
invention, although it illustrated that a personal digital assistant was also, this 
liquid crystal display is applicable also to the various devices used as a display 
device. For example, you may use it also for the plotting board of various display 
devices, such as a display panel in a sewing machine, a stereo, a musical 
instrument, video, ATM, a copying machine and facsimile, a station, a restaurant, 
and works. 
[0073] 

[Effect of the Invention] By according to the liquid crystal display of this invention 
the above passage, having put the transparence electric conduction film on the 
display screen side of a liquid crystal display panel, having arranged the ground 
means that this transparence electric conduction film should be electrically 
energized to Grant, and having carried out electromagnetic shielding of the liquid 
crystal display panel While raising display grace, the electromagnetic wave taken 
out ON through the display screen was prevented, and various adverse effects, 
such as malfunction of the liquid crystal display itself or surrounding electronic 
equipment, were lost as this electromagnetic wave shielding is also. And the 
electromagnetic wave taken out ON through the whole equipment was prevented, 
and the powerful liquid crystal display was obtained to electromagnetic wave 
disorder. 

[0074] Moreover, according to this invention, the generating sound resulting from 



a reaction (resonance) was able to be lowered to the oscillation of the 
electromagnetic wave noise emitted from the screen in the liquid crystal display 
which arranged the touch panel on the outside surface of said transparence 
electric conduction film, and it was able to lose. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section schematic diagram of the liquid crystal display 
of this invention. 

[Drawing 2] It is the cross-section schematic diagram of other liquid crystal 
displays of this invention. 

[Drawing 3] It is the cross-section schematic diagram of the liquid crystal display 
of further others of this invention. 

[Drawing 4] It is the cross-section schematic diagram of the conventional liquid 
crystal display. 

[Drawing 5] It is the cross-section schematic diagram of other conventional liquid 
crystal displays. 

[Drawing 6] It is the important section expanded sectional view of the liquid 



crystal display panel 8 of the liquid crystal display of this invention. 
[Drawing 7] It is the front view of the cellular phone concerning this invention. 
[Drawing 8] It is the front view of the personal digital assistant concerning this 
invention. 

[Drawing 9] It is the explanatory view of a configuration of making a case (case) 

flow through the transparence electric conduction film electrically. 

[Drawing 10] It is the explanatory view of a configuration of making a case (case) 

flow through the transparence electric conduction film electrically. 

[Drawing 11] It is the explanatory view of a configuration of making a case (case) 

flow through the transparence electric conduction film electrically. 

[Drawing 12] It is the explanatory view of a configuration of making a case (case) 

flow through the transparence electric conduction film electrically. 

[Drawing 13] It is the diagram showing the relation between the thickness of the 

transparence electric conduction film, and permeability (wavelength of light: 

550nm). 

[Drawing 14] It is the cross-section schematic diagram showing the configuration 
which put the transparence electric conduction film on the polarizing plate. 
[Description of Notations] 

I, 6, 7, 7a, 7b ... Liquid crystal display 

2 8 ... Liquid crystal display panel 

3 ... Back light unit 

4 9 ... Case 

5 27 ... Touch panel 

10 ... Transparence substrate 

II, 12, 13 ... Transparence electric conduction film 
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(54) APPARATUS FOR FREEZING FOOD 




PROBLEM TO BE SOLVED: To provide an apparatus capable of efficiently 
freezing foods and efficiently and safely obtaining foods whose shape, touch 
feeling and color tone are not inferior to that of foods in fresh state before 



freezing even after thawing. 

SOLUTION: This enclosed type food refrigeration apparatus is equipped with a 
freezing tank 1 1, a refrigerant feeder 3, a gas feeder 5, a refrigerant scattering 
device 4, two or more shelves 12 for putting vegetable foods, refrigerant catching 
equipment 21, refrigerant discharge equipment 24 and the exhaust equipment. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Equipment for food refrigeration of closed mold which is equipment for 
freezing food and was equipped with two or more shelf or harnesses, refrigerant 
uptake implements, refrigerant blowdown facilities, and exhaust air facilities for 
holding a frozen tub, a refrigerant feeder, a gas feeder, refrigerant spraying 
equipment, and food. 

[Claim 2] Equipment for food refrigeration of closed mold according to claim 1 
characterized by for the shelf for carrying food consisting of a frame on all sides, 
a base material, and a louver door that can be opened and closed, and arranging 
a base material at a louver door upside. 

[Claim 3] the closing motion which parts overlap horizontally mutually in the 
condition that the louver door closed at the end face of each plate, becomes 
vertical in the condition of having opened, and does not have a lap mutually -- the 
equipment for food refrigeration of closed mold according to claim 1 or 2 
characterized by consisting of two or more free plates. 

[Claim 4] Equipment for food refrigeration of closed mold according to claim 1 to 
3 characterized by installing the projection plate for guiding a refrigerant to the 
vertical wall surface of a frozen tub. 

[Claim 5] Equipment for food refrigeration of closed mold according to claim 1 to 
3 characterized by carrying out plastic surgery processing of the wall surface in 
the vertical wall surface of a frozen tub at the shape of scales in order to guide a 
refrigerant. 

[Claim 6] Equipment for food refrigeration of closed mold according to claim 2 
which is a base material for carrying food and is characterized by this base 



material consisting of a plate which has a wire gauze or two or more holes with a 
diameter of 1-20mm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the freezer for carrying out frozen 
preservation of the food. It is related with the freezer of the food which is 
immersed in the fuel spray or the freezer of food sprinkled and frozen in the 
refrigerant cooled especially, is further immersed in this refrigerant in the cooled 
refrigerant the fuel spray or after sprinkling, and is frozen, or the freezer of the 
food which is immersed in the cooled refrigerant and is frozen. 
[0002] 

[Description of the Prior Art] The mothball method of food enables offer to a 
commercial scene, without influencing this food at a season, and makes eating 
habits rich. Generally frozen preservation of animal system food, such as a fish 
and meat, or precooked vegetable system food is performed. The use of a 
mothball is similarly accepted about non-cooking vegetable system food. That is, 



if un-cooking and fresh vegetable system food can be shipped out of ** in a 
commercial scene as [ ** / which maintains whenever / fresh / the ], since 
freshness is required, it not only stabilizes the price of goods, but production 
increase of the vegetable system food with which the shipment stage is limited 
will become possible. Many of mothball methods of the vegetable system food by 
which current adoption is carried out are the approaches of saving under carbon 
dioxide gas in a cool place. Although the cryopreservation approach is also 
learned, when carrying out by making it freeze once and thawing pine ****** 
system food, there is very little what can restore whenever [ of origin / fresh ], and 
it is hardly put in practical use with fresh non-cooking vegetable system food. 
This invention offers a freezer effective in frozen preservation of food not only 
including vegetable system food but animal system food. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention persons took lessons 
from the frozen store method of food separately, inquired wholeheartedly, used 
alcohols, and proposed the food refrigeration approach that it was suitable for the 
mothball, with freshness maintained. This invention offers the equipment for 
freezing food effectively based on these knowledge. 
[0004] 

[Means for Solving the Problem] The summary of this invention is equipment for 
freezing food, and is the equipment for food refrigeration of closed mold 
equipped with two or more shelf or harnesses, refrigerant uptake implements, 
refrigerant blowdown facilities, and exhaust air facilities for holding a frozen tub, a 
refrigerant feeder, a gas feeder, refrigerant spraying equipment, and food. 
[0005] Furthermore, the shelf for carrying food consists of a frame on all sides, a 
base material, and a louver door that can be opened and closed. And it is 
equipment for food refrigeration of closed mold characterized by arranging a 
base material at a louver door upside. In the condition that the louver door closed, 
parts overlap horizontally mutually at the end face of each plate, the closing 
motion which becomes vertical in the condition of having opened and does not 



have a lap mutually - it is characterized by consisting of two or more free plates - 
- It is equipment for food refrigeration of closed mold, and is characterized by 
installing the projection plate for guiding a refrigerant to the vertical wall surface 
of a frozen tub. In the vertical wall surface of the equipment for food refrigeration 
of closed mold, or a frozen tub, in order to guide a refrigerant, it is equipment for 
food refrigeration of closed mold characterized by carrying out plastic surgery 
processing of the wall surface at the shape of scales. Moreover, it is a base 
material for carrying food, and is equipment for food refrigeration of closed mold 
according to claim 2 characterized by this base material consisting of a plate 
which has a wire gauze or two or more holes with a diameter of 1-20mm. 
[0006] In carrying out frozen preservation of the vegetable system food, there is a 
problem that the configuration of vegetable system food etc. cannot collapse 
when it thaws, or the taste cannot be reproduced. Moreover, if refrigeration is 
performed rapidly, only the front face of food will freeze previously and contents 
will be frozen later. There is a problem that expand in case contents freeze as a 
result, and the food itself explodes. When it thaws, it is necessary to carry out 
frozen preservation so that the original taste may be held, and it is necessary to 
thaw so that the original taste may be held simultaneously. 
[0007] First, a frozen store method is explained. For example, although the 
approach which is immersed in a cooling medium like liquid nitrogen as it is, for 
example, and freezes fruits is known as an effective approach, if it freezes by this 
approach, the epidermis of fruits will be frozen quickly, and as stated previously, 
the fruits itself explode in a frozen process. 

[0008] On the other hand, as a refrigerant, if ethyl alcohol is used, ethyl alcohol 
will permeate the epidermis of fruits, the so-called freezing-point-depression 
effectiveness will be brought about, and the freezing point of epidermis will 
become low. Consequently, the whole fruits can be frozen efficiently, without 
causing the burst of fruits. Furthermore, since immobilization of the epidermis of 
fruits takes place and epidermis becomes harder immersion, the fuel spray, or by 
sprinkling at ethyl alcohol, it becomes what has much more good convenience to 



make fruits freeze. 

[0009] Alcohols are used as a refrigerant. Specifically, methyl alcohol, ethyl 
alcohol, propyl alcohol, isopropyl alcohol, butyl alcohol, pentyl alcohol, ethylene 
glycol, glycerols, or such mixture can be used. In practice, ethyl alcohol is used 
suitably. Of course, the mixture which mixed other alcohol can also use an ethyl 
alcohol independent activity for ethyl alcohol. Moreover, even if water is included 
in alcohol, there is no inconvenience. 

[0010] Alcohol has the property which is easy to dissolve in water, and it is used 
for it with the gestalt containing water in many cases. Moreover, in simple 
distillation, in the case of ethyl alcohol etc., azeotropic mixture is made, and it 
contains water inevitably. Although explained focusing on the case where ethyl 
alcohol is used as a refrigerant, it does not limit to this. 
[001 1] The bactericidal effect based on the germicidal action which the 
effectiveness which uses ethyl alcohol for a refrigerant reduces the freezing point 
of fruits epidermis, and also ethyl alcohol has, and also the hardening 
effectiveness of epidermis are accepted. Of course, it is not necessary to worry 
about the problem of contamination by bacteria also in after thawing, and a meal 
can be presented in comfort during storage according to a bactericidal effect. 
Since the epidermis of fruits contains protein, protein is fixed with ethyl alcohol 
and epidermis becomes a little hard. For this reason, the contents of fruits can be 
protected from the external world. Of course, it is serving to prevent the 
phenomenon in which fruits explode in process of cooling. Such effectiveness is 
accepted not only in ethyl alcohol but in other alcohols. In a actual activity, ethyl 
alcohol is used suitably. 

[0012] From such a viewpoint, refrigeration of fruits the refrigerant containing 
ethyl alcohol the shape of a fog, and in the shape of a shower The fuel spray or 
after sprinkling and reducing hardening and the freezing point of the epidermis of 
fruits, The refrigerant which continues this further, and is made to complete 
freezing, or contains ethyl alcohol first is sprayed or sprinkled the shape of a fog, 
and in the shape of a shower. After reducing hardening and the freezing point of 



the epidermis of the posterior-malleolus fruit, one of the approaches of whether it 
is immersed in ethyl alcohol and freezing is completed or for it to be immersed in 
ethyl alcohol and to complete freezing is employable. 
[0013] Although it is the rate of the ethyl alcohol in a refrigerant, such high 
effectiveness is acquired that the concentration of ethyl alcohol is theoretically 
high. However, to use ethyl alcohol as a refrigerant for refrigeration, it is 
necessary to collect naturally, to carry out a reuse and to take into consideration 
from such an economical viewpoint. As for the concentration of the ethyl alcohol 
in a refrigerant, it is desirable to usually use the ethyl alcohol more than 50 
capacity %. Moreover, since the ethyl alcohol of 95 capacity % will be obtained 
when moisture is included in simple distillation if recovery of activity ethyl alcohol 
is taken into consideration, this can also be used as it is. 
[0014] On the other hand, since ethyl alcohol is an inflammable liquid, it must 
make an extreme care the handling, i.e., explosion, and a fire. Moreover, ethyl 
alcohol can cause a lifting liver failure in poisoning simultaneously, or [ blowing 
away the refrigerant which has adhered with the gas from these viewpoints, for a 
frozen activity, after freezing food ] ~ or it is desirable for it to be air-dry and to 
remove a part for ethyl alcohol. It is good to perform clearance of this refrigerant, 
when it is naturally necessary to carry out in the state of refrigeration and the 
temperature of food becomes -5 degrees C or less at least, ** and. Moreover, 
although cooling is desirable as for the temperature of the gas at the time of 
being air-dry, it is necessary to consider so that the temperature of food may rise 
at least and it may not result in thawing. As a gas for airs dried, although air is 
usually used, nitrogen, carbon dioxide gas, an argon, etc. can be used if needed. 
[0015] Moreover, independent [ desirable ] or such mixture of 0.05 - 1 % of the 
weight of an ascorbic acid, a citric acid, a succinic acid, a malic acid, a tartaric 
acid, boletic acid, or dithiothreitol can be made to contain 10 or less % of the 
weight to a refrigerant. When the vegetable system food which carried out frozen 
preservation is thawed, the color of food may change a little. In the case of 
Kyoho, the hue which was reddish a little is shown. If an ascorbic acid etc. is 



added 10 or less % of the weight in this point and a refrigerant, change of the 
color of fruits is not accepted but fresh fruits and an almost equal thing can be 
obtained. 

[0016] As mentioned above, although explained centering on ethyl alcohol as a 
refrigerant, a refrigerant is not limited to ethyl alcohol. The mixed solution of 
various alcohol and various alcohol or a mixed solution with water can be used. 
Moreover, although the object of refrigeration was described centering on 
vegetable system food, it is not limited to vegetable system food. It is applicable 
also to animal system food, such as a fish and meat. In case it freezes, the water 
which remained in the in-house freezes in an in-house, but since water will freeze 
while a crystal grows if cooling is performed slowly, large ice generates. The 
crystal of the ice which grew greatly destroys the cell of an organization, and 
causes [ of the taste after carrying out thawing cooking ] lowering. On the other 
hand, if the frozen approach of this invention is followed, since it will be quick- 
frozen, in case the water of an in-house freezes, an icy crystal remains in the 
condition of a microcrystal, without growing up, and its destruction of the cell of 
an organization is small and it brings about the effectiveness that lowering of the 
taste is small, also in after thawing. 

[0017] Next, the regrigerating facility of this invention is explained. The 
regrigerating facility of this invention consists of a frozen tub (11), gas supply 
equipment (41), an exhaust air facility (42), refrigerant supply equipment (43), 
and a refrigerant recovery facility (44) ( drawing 10 ), and a frozen tub (1 1) 
equips two or more shelves (12) or harnesses (not shown), refrigerant spraying 
facility (4) refrigerant uptake implements (21), and refrigerant uptake tubs (22) 
( drawing 2 ). Configurations, such as a cylindrical shape and a legislation form, 
can be used for the configuration of a frozen tub (1 1). A frozen tub (11) can cool 
the whole tub now. For example, a refrigerator (38) is used, and it cools and 
circulates through the refrigerant for cooling, and enables it to cool a frozen tub 
( drawing 10 ). The capacity of a frozen tub (1 1) is determined according to the 
amount of the food to process. A frozen tub (1 1) is manufactured from a stainless 



ingredient, and it is kept warm with the heat insulator in order to make heat 
dissipation the minimum. Moreover, you may make it the refrigerator (38) for 
cooling a frozen tub (11) cool refrigerant supply equipment (43) simultaneously, 
and may make it cool cooling of refrigerant supply equipment (43) and a frozen 
tub (11) with an independent refrigerator, respectively. 

[0018] Although food (17) is held in a frozen tub, when the configuration of the 
method of forming two or more shelves as an approach of holding or an object is 
large, the approach of hanging with a harness is taken. A shelf (12) is used when 
the configuration of an object is small. It faces holding food on a shelf (12), and 
food is carried on the base material (15) arranged at the shelf (12). This base 
material (15) consists of a plate which has a wire gauze or two or more holes 
with a diameter of 1-20mm. A bottom does not have a shelf (12), it consists of a 
frame on all sides, and the base material (15) and the louver door (16) are 
arranged. The louver door (16) is arranged by the base material (15) bottom. The 
condition of having opened the condition of the louver door (16) having been 
opened and closed and having closed, to drawing 8 (b) is illustrated to drawing 9 
(a) and (b). Two or more arrangement of this shelf (12) is carried out into a frozen 
tub (11). The top face of a shelf (12) was shown in drawing 8 (a). It is the side 
elevation having shown the condition of putting food (17) on the base material 
(15) where a louver door (16) is closed in drawing 8 (b). The condition that the 
louver door (16) was opened is shown in drawing 9 (a) and (b). Drawing 9 (a) 
and drawing 9 (b) are seen from a location different 90 degrees. 
[0019] The base material (15) arranged on a shelf (12) is for carrying food. After 
a refrigerant hits food, you need to make it flow down food caudad, since a 
refrigerant is supplied and it cools from the upper part. What is necessary is just 
the thing of the structure down which the refrigerant which could carry food (17) 
and hit food from this viewpoint flows caudad. Specifically, a refrigerant can use 
that in which the hole of magnitude required to flow down opened, holding food. 
You may be a wire gauze, and that in which the hole which lets a refrigerant pass 
was opened can be used, holding food to a metal, a tree, pottery, or the plate 



made from plastics. The magnitude of a hole is usually 1-20mm for a diameter. 
[0020] In a shelf (12), where a louver door (16) is opened, food (17) is carried on 
the base material (15) which prepared the hole. A frozen tub (1 1) is equipped 
with this shelf (12). The cooled refrigerant is supplied to a refrigerant supply 
header (3) through a refrigerant supply pipe (2) with a pump (1). A refrigerant is 
sprayed or sprinkled the shape of a fog, and in the shape of a shower with the 
gas supplied separately from the refrigerant spraying facility (4) which leads to 
this header ( drawing 2 , 3). A gas results [ from a compression bomb (8) ] in a 
refrigerant spraying facility (4) through a reducing valve (7) and a gas supply pipe 
(5), and sprays or sprinkles a refrigerant from here. A gas may be supplied from 
a compression bomb and may be supplied from a compressor. The gases to be 
used are air, nitrogen, carbon dioxide gas, an argon, etc. 

[0021] Two or more refrigerant spraying facilities (4) are formed. In order to make 
a refrigerant into the shape of the shape of a fog, and a shower, many small 
holes are opened in the field which sprinkles a refrigerant ( drawing 2 , 3). A 
refrigerant is supplied from a refrigerant spraying facility and poured on the food 
(17) which serves as the shape of the shape of a fog, and a shower, and has 
been put on the shelf (12). The cooling effect of the refrigerant used as the shape 
of the shape of a fog and a shower is large, and food reaches frozen temperature 
between short time. The louver door arranged by the shelf (12) is in the condition 
of having been opened until food reaches frozen temperature. Therefore, a 
refrigerant reaches the bottom of a frozen tub (11) through the shelf arranged 
downward one by one from the shelf of the maximum upper case. In the 
meantime, with the refrigerant of the shape of the shape of a fog, and a shower, 
it is cooled effectively and the food put on each shelf reaches frozen temperature. 
[0022] If the temperature of food (17) reaches frozen temperature, the louver 
door (16) arranged by the shelf will be closed. Although some refrigerant will fall 
caudad and it will go from the clearance between louver doors if a louver door 
(16) is closed, most collects in the shelf. If the amount of the collected refrigerant 
exceeds the volume of a shelf, a shelf is overflowed and it flows down on the 



shelf of a second stage eye. The louver door of the shelf of a second stage eye is 
closed, and the shelf of a second stage eye is covered with a refrigerant. If the 
amount of the collected refrigerant exceeds the volume of a shelf, it will carry out 
overflow and will flow down to a step [ third ] shelf. Thus, the refrigerant flows 
down from the shelf of the maximum upper case to the downward shelf one by 
one. Eventually, the base of a frozen tub is arrived at. 

[0023] The fuel spray or when sprinkling, as it was shown in drawing 3 , a gas 
may be directly supplied [ in / for a refrigerant / a refrigerant header (3) ] to the 
shape of the shape of a fog, and a shower at a refrigerant, and you may make it 
supply a gas to a refrigerant spraying facility (4). In any case, a check valve (18) 
is prepared in a gas supply pipe. Moreover, the approach shown in drawing 7 
can also be taken as the method of supply of a refrigerant. The gas which fed the 
refrigerant after cooling and was supplied from the bomb (52) before the 
refrigerant spraying implement (61) is introduced, and they are the fuel spray or 
the approach of sprinkling. 

[0024] The refrigerants which have flowed down to the lower part of a frozen tub 
(1 1) are collected with a refrigerant uptake implement (21), are led to a 
refrigerant uptake tub (22), and are stored. The field inclines and, as for a 
refrigerant uptake implement (21), refrigerants gather with nature ( drawing 6 R> 
6). The refrigerant stored by the refrigerant uptake tub (22) is sent out outside 
through a refrigerant exhaust pipe (24) with a pump (23). The refrigerant 
discharged out of the system is again used for refrigeration through recovery 
actuation of distillation etc. Moreover, a circulation reuse may be carried out as it 
is, without passing through recovery actuation. However, it is necessary to carry 
out after checking the purity and the degree of contamination of a refrigerant in 
this case. 

[0025] Food (17) is carried out in this way, and it is cooled by spraying of a 
refrigerant at first, and cools to frozen temperature thru/or near [ this ] 
temperature food, and after that, a louver door (16) is closed, a refrigerant is 
saved up in a shelf (12), and refrigeration is further promoted by immersing food 



in a refrigerant. That is, food (17) can be effectively cooled by taking two steps of 
cooling system which it is cooled by spraying of a refrigerant at first and cooled 
by being succeedingly immersed into a refrigerant. Under the present 
circumstances, the refrigerant which could carry out cooling refrigeration only by 
spraying of a refrigerant, or closed and sprinkled the louver door (16) of a shelf 
(12) from the beginning may be saved up in a shelf, food (17) may be made 
immersed into a refrigerant, and cooling refrigeration may be carried out. 
[0026] Although the sprinkled refrigerant serves as the shape of the shape of a 
fog, and a shower, flows down the inside of a frozen tub (11) and goes, the 
refrigerant of the shape of the shape of a fog and a shower becomes liquefied by 
the wall surface of a frozen tub in this process, and it flows down the wall surface 
of a frozen tub. It can prepare, the guide (14), i.e., the drop guide, for leading this 
refrigerant flowing down to a shelf (12). It can be efficient and the refrigerant 
which flows down a frozen tank wall side with this drop guide (14) can be led in a 
shelf (12). A drop guide may be the plate of the thing ( drawing 5 ) which carried 
out plastic surgery processing of the vertical wall surface of a frozen tub at the 
shape of scales, or the letter of a projection which prepared at the vertical wall 
surface of a frozen tub ( drawing 4 ). This drop guide (14) also plays 
simultaneously the role which also guides the refrigerant which carries out 
overflow of the shelf (12), and is drawn in the shelf under it. 
[0027] Since alcohols, such as ethyl alcohol, are used for the refrigerant used 
here, it has a fire and the danger of explosion. Moreover, it is necessary to also 
carry out consideration on healthy. As a plan over this, the actuation pressure of 
a frozen tub (1 1) is set up lowness rather than atmospheric pressure. This is 
realizable by attracting the gas in a frozen tub. Attraction can use a vacuum 
pump, a steam ejector, or a water jet pump. The gas attracted from the frozen 
tub (11) is discharged out of a system by vacuum generating facility through an 
exhaust pipe (31) and a trap (32). A vacuum generating facility can use a 
vacuum pump, a steam ejector, or a water jet pump as mentioned above. A trap 
(32) is prepared in order to make into the minimum the amount discharged out of 



the system of alcohols. A trap (32) makes the alcohols cooled and evaporated 
condense, and is caught ( drawing 2,10). in addition - in using the high alcohol 
of the flash point etc., even if it is not necessary to necessarily make a frozen tub 
operation in the state of reduced pressure and operates by ordinary pressure - 
putting -- serving -- there is nothing. 

[0028] In case these frozen foods are taken out from a frozen tub after making 
food freeze, when alcohols remain, there are a fire, explosion, and danger on 
healthy. After removing the alcohols which remain after refrigeration of food is 
completed, this problem is avoidable if the frozen food is taken out. In order to 
realize this, the refrigerant which suspended supply of a refrigerant after 
completing refrigeration of food, supplied only the gas in the frozen tub, and 
adhered to food is blown away, or an air dried is performed. Under the present 
circumstances, the gas used in order to atomize a refrigerant can be used for 
clearance as it is. Moreover, at least, although cooling beforehand is desirable as 
for a gas, it considers so that food may not thaw. 

[0029] A temperature element, a pressure element, and an oil-level element are 
installed about operation of the freezer of this invention, and it cannot be 
overemphasized based on such measurement information that blowdown of 
temperature control, pressure accommodation, level control, supply of a 
refrigerant and a halt, gaseous supply and a halt, and an uptake refrigerant, 
closing motion of a louver door, etc. are automatically controllable. 
[0030] 

[Embodiment of the Invention] Next, this invention is explained based on an 
operation gestalt. In drawing 1 , content volume used the frozen tub 1 1 of 
100x150x70 (10501.). Five steps of shelves 12 are arranged in the frozen tub 11. 
After washing 2kg Steuben 17 in each stage of this shelf 12 beforehand and 
carrying out the toilet of the washings to it lightly, it stored so that it might not 
overlap. Stored Steuben was 10kg in all. Under the present circumstances, the 
frozen tub 1 1 set temperature as -20 degrees C beforehand. The door of the 
frozen tub 1 1 was shut after storing Steuben 17, and spraying of a refrigerant 



was started. 

[0031] The ethyl alcohol of 95 capacity % was used as a refrigerant. The liquid 
was sent from the pump 1 to the refrigerant supply header 3 through the 
refrigerant supply pipe 2, and from the refrigerant spraying facility 4, the 95 
capacity % ethyl alcohol beforehand cooled by -20 degrees C was made into the 
shape of a fog, and was sprinkled. 30 minutes after beginning to sprinkle a 
refrigerant, the temperature of the fruits put on the shelf of the maximum upper 
layer amounted to -20 degrees C. The heat conductive pair prepared in the fruits 
put on the shelf center section detected this temperature. When the temperature 
of fruits reached the frozen temperature of -20 degrees C, the louver door of the 
maximum upper layer was closed. This is designed so that it may close 
automatically by temperature setting out. The louver door of the maximum upper 
layer was shut, and it becomes full in several minutes and it was begun for the 
refrigerant to be stored in the shelf, and to carry out overflow. In addition, 
although temperature which closes a louver door was made into -20 degrees C in 
this example, it is not limited to this, and if fruits will be cooled, a louver door will 
be closed suitably and it will not interfere. Moreover, what is necessary is just the 
temperature to which the temperature of a refrigerant cannot be limited to -20 
degrees C, either, and can freeze fruits. 

[0032] Although cooling refrigeration of the fruits was carried out by sprinkling a 
refrigerant at first and subsequently to a refrigerant being immersed in the above- 
mentioned example, cooling refrigeration of the fruits may be carried out only by 
spraying of a refrigerant, without closing a louver door (16), and the louver door 
is closed from the beginning and cooling refrigeration of the fruits may be carried 
out by making a refrigerant saved up and immersed into a shelf. 
[0033] The refrigerant which carried out overflow of the shelf of the maximum 
upper layer was transmitted to the drop guide 14, and was led to the shelf of a 
second stage eye. Thus, overflow was repeated until it resulted [ from the shelf of 
the maximum upper layer ] in the shelf of the lowest layer one by one. In the pars 
basilaris ossis occipitalis of the frozen tub 1 1 , refrigerants were collected by the 



refrigerant uptake implement 21 which dip attached, and were led to the 
refrigerant uptake tub 22 prepared in the bottom of it. From this refrigerant uptake 
tub 22, it discharged to the exterior through the pump 23. 
[0034] When a refrigerant came to have filled the frozen bottom of the tank 
section, the installed level gage detected, and you suspended supply of a 
refrigerant, and made it flow down the refrigerant which the louver door of each 
shelf was simultaneously opened and was stored in each shelf. Then, only the 
cooled air was supplied in the frozen tub 11, and the refrigerant ethyl alcohol 
which remains in the frozen tub 1 1 was made to air-dry. Since ethyl alcohol is an 
inflammable liquid, a fire and explosion may take place. An air dried is for 
preventing this fire and occurrence of an explosion beforehand. Working hours in 
the meantime required about 15 minutes. Then, Steuben which opened and froze 
the door of a frozen tub was taken out. The total time amount which this frozen 
activity took was about 70 minutes. 

[0035] Since ethyl alcohol was used as a refrigerant, during processing, the 
pressure in the frozen tub 1 1 was set up lowness rather than atmospheric 
pressure, and it operated. That is, a part of gas of the frozen tub 1 1 was attracted 
from the exhaust pipe 31 , and it discharged out of the system with the water jet 
pump 35 through the trap 32. A trap is for carrying out cooling prehension of the 
ethyl alcohol attracted together with air. The pressure of the frozen tub 1 1 was 
set as -50mmHg extent. The pressure in a frozen tub was detected and it 
controlled to hold the pressure of -50mmHg. This setting pressure is not limited 
to -50mmHg. Suitably, a pressure can be set up. 
[0036] On the other hand, in the above-mentioned operation gestalt, the 
temperature of a refrigerant was set as -20 degrees C, and 60 minutes was taken 
for the temperature of Steuben to become -20 degrees C, when only a pump 
performs spraying of a refrigerant, without using a gas, and although processed, 
it was total, and it required for it for 2 hours. Moreover, when spraying of a 
refrigerant was performed only with the gas without the pump, about 2 hours was 
taken to perform all processings. 



[0037] 

[Effect of the Invention] This invention relates to the freezer of food. This freezer 
is the equipment for food refrigeration of closed mold equipped with two or more 
shelf or harnesses, refrigerant uptake implements, refrigerant blowdown facilities, 
and exhaust air facilities for holding a frozen tub, a refrigerant feeder, a gas 
feeder, refrigerant spraying equipment, and food. Insurance can be efficiently 
provided with the thing of the fresh condition before it freezes food efficiently and 
that configuration, a feel, the taste, and a color tone moreover freeze also after 
thawing with this equipment, and an equal thing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the appearance of a frozen tub. 
[Drawing 2] It is drawing showing an example of the cross section of a frozen tub. 
[Drawing 3] It is drawing showing the fuel spray of a refrigerant, or an example of 
a spraying facility. 

[Drawing 4] It is drawing showing an example of a projection plate type 
refrigerant guide. 



[Drawing 5] It is drawing showing an example of a scales-like type refrigerant 
guide. 

[Drawing 6] It is drawing showing an example of a refrigerant collection 
implement. 

[Drawing 7] It is drawing showing an example of the cooling and the feeder of a 
refrigerant. 

[Drawing 8] It is drawing showing an example of the structure of a shelf, (a) is the 
plan showing 1 of the structure of a shelf, and (b) is the AA' view side elevation of 
(a). 

[Drawing 9] It is drawing showing the side cross section of a shelf. 
[Drawing 10] It is the block diagram showing the system of a food freezer. 
[Description of Notations] 

1 Refrigerant Feed Pump 

2 Refrigerant Supply Pipe 

3 Refrigerant Supply Header 

4 Refrigerant Spraying Facility 

5 Gas Supply Pipe 

6 Pressure Gage 

7 Reducing Valve 

8 Bomb 

9 Refrigerant Drop 

1 1 Frozen Tub 

12 Shelf 

13 Shelf Holder 

14 Drop Guide 

15 Base Material 

16 Louver Door 

17 Food 

18 Check Valve 

21 Refrigerant Uptake Implement 



22 Refrigerant Uptake Tub 

23 Pump 

24 Refrigerant Exhaust Pipe 

31 Exhaust Pipe 

32 Trap 

33 Drain 

34 Exhaust Pipe 

35 Exhaust Air Pump 

36 Refrigerator **** 

37 Refrigerator Return Pipe 

38 Refrigerator 

41 Gas Supply Equipment 

42 Exhaust Air Facility 

43 Refrigerant Supply Equipment 

44 Refrigerant Recovery Facility 

45 46 Storage tank 
51 52 Bomb 

53 Pressure Gage 

54 Reducing Valve 

55 Relief Valve 

56 Refrigerant Piping 

57 Gas Piping 

58 Refrigerator 

59 Refrigerant Tub 

61 Refrigerant Spraying Implement 
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(54) INFORMATION PROCESSOR 




(57)Abstract: 

PURPOSE: To prevent malfunction caused by noise by providing an 
electromagnetic shield effect for a touch panel except input time by turning the 
potential of a transparent conductive resistance film to a ground level when no 
input is detected. 

CONSTITUTION: When detecting a coordinate in XY directions on a touch panel 
5, as a voltage for detection, a prescribed voltage is impressed to X direction 
electrodes 5a and 5b or Y direction electrodes 5c and 5d while controlling the 



opening/closing states of analog switches S1-S5, and this voltage is detected by 
the other side electrodes. When no input is detected at such a time, X direction 
and Y direction transparent conductive resistance films 5X and 5Y are grounded 
by the analog switches S3 and S4, and the potentials of both of conductive 
resistance films 5X and 5Y are turned to the ground level. Therefore, the 
transparent conductive resistance films are operated as electromagnetic shield 
films, electromagnetic waves from the outside are shielded, not only an 
enclosure but also an input/output part are electromagnetically shielded except 
input time, and noise generation can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the information processor which has the input section which detects 
an application-of-pressure location by pressurizing selectively to the 2- 
dimensional input area on XY flat surface formed with the direction of X 
transparent conductive resistance film, and the direction [ of Y ] transparent 
conductive resistance film An input detection means to detect the existence of an 
input to said input section, and the earthing means which grounds said direction 
of X transparent conductive resistance film, and said direction [ of Y ] transparent 
conductive resistance film, The information processor characterized by making 
potential of said direction of X transparent conductive resistance film, and said 
direction [ of Y ] transparent conductive resistance film into a grand level by said 
earthing means when it provides and an input is not detected by said input 
detection means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the information processor 

equipped with an analog touch panel as an input device. 

[0002] 

[Description of the Prior Art] Conventionally, in the small portable information 
processor, operability is good, it had the input section by the analog touch panel 
as a pointing device convenient for space-saving-izing, for example, many 
information processors, such as a handy terminal and a pen computer, are 
offered. 

[0003] Drawing 5 is drawing showing an example of an information processor 
equipped with the I/O section which used the analog touch panel. The 
information processor 1 is equipped with the I/O section 2 and the key switch 
group 3 in drawing 5 . 

[0004] The I/O section 2 arranges the analog touch panel 5 which is the 
coordinate input section on the display 4 in a liquid crystal display etc. It is what 
inputs positional information by pressurizing the analog touch panel 5 based on 
the content of a display in a display 4. In detail Positional information is acquired 
by performing input detection by impressing a predetermined electrical potential 
difference to the analog touch panel 5, reading the coordinate location of the 
direction of X first, when it is detected that there is an input, and then reading the 
coordinate location of the direction of Y. 

[0005] By this, predetermined information can be inputted from the analog touch 



panel 5 at the time of activation of the various functions in an information 
processor 1 . 

[0006] By the way, although the metallic thing of the case of the electronic 
equipment containing an information processor was common conventionally, in 
the situation that a commercial scene is provided with much electronic equipment, 
the case made from plastics has been used abundantly with development of the 
industry in recently for the miniaturization of equipment, and improvement in 
productivity. 

[0007] Usually, electromagnetic shielding is given when a case consists of 
plastics. 

[0008] The electromagnetic shielding effectiveness is acquired by an echo and 
attenuation absorption of a shielding material front face, and what is depended 
on surface treatment, and the thing to depend on conductor mixing have it in the 
electromagnetic shielding method for mold goods, such as plastics. 
[0009] The former gives a conductor layer on the surface of mold goods, and has 
conductive paint spreading, metallizing, a foil, vacuum evaporationo, sputtering, 
plating, etc., and on the other hand, the latter mixes conductors, such as a 
metallic ribbon, a flake (split), powder or metallizing DOGARASU, carbon black, 
and a carbon fiber, to plastics etc., in order to give conductivity to the formation 
article itself. 

[0010] That is, in the small information processor equipped with the analog touch 
panel, electromagnetic shielding by the above-mentioned approach is usually 
given from a viewpoint of prevention of an electromagnetic interference. 
[0011] 

[Problem(s) to be Solved by the Invention] However, if it was in such a 
conventional information processor 1 , since the I/O section 2 was constituted 
from an analog touch panel 5 which are a display 4 and the coordinate input 
section, there was a trouble which is described below. 

[0012] That is, although electromagnetic shielding is given to the case part and 
there was the electromagnetic shielding effectiveness, the I/O section 2 and 



since electromagnetic shielding was not made, in analog touch panel 5 part, to 
the electromagnetic wave from the outside, the I/O section 2 did not have a 
shielding effect, and the noise from the outside kept it as close from the I/O 
section 2, and it had become the cause by which an electronic circuitry 
malfunctioned, especially. 

[0013] The technical problem of this invention is to give the electromagnetic 
shielding effectiveness to the analog touch panel 5 except the time of an input. 
[0014] 

[Means for Solving the Problem] In the information processor which has the input 
section which detects an application-of-pressure location by pressurizing this 
invention selectively to the 2-dimensional input area on XY flat surface formed 
with the direction of X transparent conductive resistance film, and the direction 
[ of Y ] transparent conductive resistance film An input detection means to detect 
the existence of an input to said input section, and the earthing means which 
grounds said direction of X transparent conductive resistance film, and said 
direction [ of Y ] transparent conductive resistance film, When is provided and an 
input is not detected by said input detection means, it is characterized by making 
potential of said direction of X transparent conductive resistance film, and said 
direction [ of Y ] transparent conductive resistance film into a grand level by said 
earthing means. 
[0015] 

[Function] The operation of the means of this invention is as follows. 
[0016] Since according to this invention the direction of X transparent conductive 
resistance film and the direction [ of Y ] transparent conductive resistance film 
are grounded by the earthing means and the direction of X transparent 
conductive resistance film and the direction [ of Y ] transparent conductive 
resistance membrane potential serve as a grand level when an input is detected 
by the input detection means, the transparent conductive resistance film works 
as electromagnetic shielding film, the noise from the outside is shielded, and the 
electromagnetic-shielding effectiveness is brought to the input section (analog 



touch panel) except the time of an input. 
[0017] 

[Example] Hereafter, an example is explained with reference to drawing 1 - 
drawing 5 . 

[0018] Drawing 1 - drawing 3 are drawings showing one example of the 
information processor concerning this invention. 

[0019] First, a configuration is explained. The schematic diagram showing the 
important section configuration of the input section [ in / in drawing 1 / this 
example ] and drawing 2 are the block diagrams showing the circuitry of the 
circumference of the input section. In addition, the appearance of the information 
processor in this example is the same as that of drawing 5 . In drawing 5 , the 
information processor 1 is equipped with the I/O section 2 and the key switch 
group 3, the I/O section 2 consists of a display 4 and an analog touch panel 5 
which is the coordinate input section, and the key switch group 3 consists of the 
power switch 6, the cross-joint cursor key 7, an electronic notebook key 8, a 
function key 9, and a Jes Nor selection key 10. 

[0020] A display 4 is constituted by the liquid crystal display and displays a 
predetermined image. 

[0021] Direction of X transparent conductive resistance film 5X in which the 
analog touch panel (coordinate input section) 5 has the direction electrodes 5a 
and 5b of X as shown in drawing 1 , the object for analog touch panels shown in 
direction [ of Y ] transparent conductive resistance film 5Y which has the direction 
electrodes 5c and 5d of Y, analog switches S1-S5, and drawing 2 - power- 
source 5P - It consists of switch control circuit 5S, A/D converter 5C, and 
CPU5M, and positional information is inputted by pressurizing the coordinate 
input section 5 based on the content of a display in a display 4. 
[0022] the transparence electric conduction film which direction of X transparent 
conductive resistance film 5X and direction [ of Y ] transparent conductive 
resistance film 5Y formed the direction electrodes 5a and 5b of X, or the direction 
electrodes 5c and 5d of Y here, for example, consists of ITO film, ZnO film, etc. - 



it is - the object for analog touch panels -- power-source 5P generate the 
electrical potential difference impressed to each electrodes 5a-5d. 
[0023] Switch control circuit 5S are what controls the switching action of analog 
switches S1-S5 based on the control signal of CPU5M. Analog switches S1, S2, 
and S5 The reading coordinate of XY coordinate in the analog touch panel 5 by 
switching a switch, the direction electrodes 5a and 5b of X, and direction 
electrodes [ of Y / 5c and 5d ] reading electrode The thing which outputs the 
detection electrical potential difference of an X coordinate and the detection 
electrical potential difference of a Y coordinate to A/D converter 5C by turns and 
an analog switch S3, and S4 ground direction of X transparent conductive 
resistance film 5X, and direction [ of Y ] transparent conductive resistance film 5Y. 
[0024] That is, when detecting the coordinate of the direction of X, the switching 
condition of analog switches S1-S5 is controlled, a predetermined electrical 
potential difference is impressed to the direction electrodes 5a and 5b of X as an 
electrical potential difference for detection, and the direction electrodes 5c and 5d 
of Y detect this electrical potential difference. Incidentally, the electrical potential 
difference detected at this time serves as an electrical-potential-difference value 
which pressured applied voltage partially by the split ratio of the direction 
electrode resistance of X in an input point. 

[0025] On the other hand, when detecting the coordinate of the direction of Y, the 
same procedure as the case where the coordinate of the direction of X is 
detected for the electrode which impresses the electrical potential difference for 
detection with analog switches S1-S5 a switch and the following from X electrode 
to Y electrode detects the detection electrical potential difference of a Y 
coordinate. 

[0026] A/D converter 5C changes into a digital signal the detection electrical 
potential difference (analog signal) of the X coordinate or Y coordinate outputted 
by switch of analog switches S1, S2, and S5, and determines the disregard level 
of an X coordinate, and the disregard level of a Y coordinate by this. 
[0027] CPU5M calculate the coordinate value of the point actually pressed in the 



analog touch panel 5 based on the disregard level of an X coordinate and the 
disregard level of a Y coordinate which are outputted from A/D converter 5C by 
the operation, and perform various processings. 

[0028] Return and the power switch 6 turn on and off the power source of an 
information processor 1, and the cross-joint cursor key 7 is moving the cursor 
displayed at the display 4 vertically and horizontally, and they perform selection 
of a command etc. to drawing 5 . 

[0029] In case an information processor 1 is used for the electronic notebook key 
8 as an electronic notebook, it is a key which carries out a depression. 
[0030] It is the function selection key to which a specific function is given in each 
processing [ in / in a function key 9 / an information processor 1 ], and the Jes 
Nor selection key 10 is a key for performing the input applicable to the selection, 
in case selection of "YES" or "NO" is needed in each processing in an 
information processor 1 like a function key 9. 
[0031] Next, actuation of this example is explained. 

[0032] The input operation and electromagnetic shielding actuation in the analog 
touch panel 1 shown in drawing 1 are explained with reference to drawing 3 . 
[0033] First, while controlling the switching condition of analog switches S1-S5 by 
switch control circuit 5S to be shown in the item of "input detection" of <a table 
1>, an input detection condition is set up by CPU5M (step S1). 
[0034] Subsequently, the existence of an input is detected, and processing of 
said step S1 is repeated until there is an input (step S2). The switching condition 
of analog switches S1-S5 is controlled by switch control circuit 5S. here, as <a 
table 1> carries out the direction reading appearance of "X and it is shown in the 
item of "when an input is detected Coordinate read-out of the direction of X is 
performed first (step S3), the switching condition of analog switches S1-S5 is 
controlled by switch control circuit 5S to be shown in the item of the "direction 
read-out of Y" of <a table 1 >, and then coordinate read-out of the direction of Y is 
performed (step S4). 

[0035] And if it checks whether the input has been completed or not (step S5) 



and termination of an input is checked, the switching condition of analog switches 
S1-S5 will be controlled by switch control circuit 5S to be shown in the item of the 
"electromagnetic shielding" of <a table 1>, and it sets up so that it may be in an 
electromagnetic shielding condition (step S6). 

[0036] In addition, if the power switch 6 is operated in order to cancel an 
electromagnetic shielding condition for example, it will be in the input detection 
condition of the above-mentioned step S1. 

[0037] Thus, when an input is detected to the analog touch panel 1 in this 
example, Since direction of X transparent conductive resistance film 5X and 
direction [ of Y ] transparent conductive resistance film 5Y is grounded by an 
analog switch S3 and S4 and potential of direction of X transparent conductive 
resistance film 5X and direction [ of Y ] transparent conductive resistance film 5Y 
is made into a grand level, The transparent conductive resistance film works as 
electromagnetic shielding film, the electromagnetic wave from the outside is 
shielded, and electromagnetic shielding not only of a case but the I/O section 2 is 
carried out except the time of an input. 

[0038] Drawing 4 is drawing showing other examples of the information 
processor concerning this invention, and is the schematic diagram showing the 
important section configuration of the input section in this example. 
[0039] In this example, in addition to the configuration of a up Norikazu example, 
the direction electrode analog switches S6 and S7 of X are added and formed, all 
the terminals in the analog touch panel 1 are made into a grand level, and 
average resistance is reduced in one half as compared with a up Norikazu 
example. 

[0040] Generally, since electromagnetic shielding is effective so that resistance 
of a shielding side is low, in the above configuration, the effectiveness of 
electromagnetic shielding can be heightened more at this example as compared 
with a up Norikazu example by controlling the switching condition of analog 
switches S1-S7 by switch control circuit 5S to be shown in each item of <a table 
2>. 



[0041] As explained above, since the analog touch panel currently used as an 
input device can be used as electromagnetic shielding except the time of input 
operation, by this invention, the electromagnetic shielding in the I/O section 
becomes possible. 
[0042] 

[Effect of the Invention] Since according to this invention the direction of X 
transparent conductive resistance film and the direction [ of Y ] transparent 
conductive resistance film can be grounded and the direction of X transparent 
conductive resistance film and the direction [ of Y ] transparent conductive 
resistance membrane potential can be made into a grand level by the earthing 
means when an input detection means detects an input, the transparent 
conductive resistance film can be used as the electromagnetic shielding film. 
[0043] Therefore, except the time of an input, the electromagnetic shielding 
effectiveness can be given to the I/O section and the electromagnetic wave from 
the outside can be shielded. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the important section configuration 
of the input section in one example. 

[Drawing 2] The block diagram showing the circuitry of the circumference of the 
input section. 

[Drawing 3] The flow chart which shows the operations sequence of one example. 
[Drawing 4] The schematic diagram showing the important section configuration 
of the input section in other examples. 

[Drawing 5] Drawing showing an example of an information processor equipped 
with the I/O section using an analog touch panel. 
[Description of Notations] 

1 Information Processor 

2 I/O Section 

3 Key Switch Group 

4 Display 

5 Analog Touch Panel 

5a, 5b The direction electrode of X 
5c, 5d The direction electrode of Y 

5X The direction of X transparent conductive resistance film 
5Y The direction [ of Y ] transparent conductive resistance film 
5P Power source for analog touch panels 
5S Switch control circuit 
5C AID converter 
5M CPU 

6 Power Switch 

7 Cross-Joint Cursor Key 

8 Electronic Notebook Key 

9 Function Key 

10 Jes Nor Selection Key 
S1-S5 Analog switch 



S6, S7 Analog switch 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which 



does not generate abnormal microvibrations and abnormal noises and is formed 
to have a small thickness. 

SOLUTION: A conductive film is formed on the inner side of a molded case in 
order to prevent the generation of the vibrations by the piezoelectric effect 
between a lower glass substrate and molded case of the liquid crystal device and 
the resistance of the molded case surface is lowered, by which the electrification 
voltage of the molded case surface is lowered. Means, such as sticking of 
metallic foil, coating application of a conductive paste, and formation of a sputter 
film of conductive metal, can be utilized as the conductive film on the inner side 
of the molded case. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having an electric discharge 
means for decreasing the electrification electrical potential difference between 
the glass substrate for liquid crystal, and a device case. 
[Claim 2] The liquid crystal display according to claim 1 with which said electric 
discharge means is characterized by forming a conductive layer in a device case 
front face. 

[Claim 3] The liquid crystal display according to claim 2 characterized by said 
conductive layer consisting of what stuck the conductive metallic foil on the 
device case front face. 

[Claim 4] The liquid crystal display according to claim 2 characterized by said 
conductive layer consisting of what applied conductive paste to the device case 
front face. 

[Claim 5] The liquid crystal display according to claim 2 characterized by said 
conductive layer consisting of a thing in which the spatter film of a conductive 
metal was formed on the device case front face. 

[Claim 6] Said conductive layer is a liquid crystal display given in any 1 term of 
claim 2 to claim 5 characterized by coming to connect with a grounded circuit. 
[Claim 7] A liquid crystal display given in any 1 term of claim 2 to claim 6 
characterized by the surface electrical resistance of said conductive layer being 
below 1012ohms / **. 



[Claim 8] A liquid crystal display given in any 1 term of claim 1 to claim 7 
characterized by the band electrical potential difference between said glass 
substrates for liquid crystal and device cases being less than [ 50V ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display from 
which the oscillation generated in a liquid crystal display and the allophone were 
removed in more detail about a liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display has spread 
widely as various displays. The liquid crystal display could do the whole 
equipment small, and the application has spread all the more because there is 
little power consumption. For example, the electrochromatic display display 
display (LCD) is adopted as the remarkable cellular-phone terminal of spread 
recently. As means of displaying of a color LCD, various methods, such as a 
reflective mold, a transparency mold, or a transflective reflective mold, are 



developed. Also in which method, as for the color LCD for cellular-phone 
terminals, a lightweight miniaturization and thin-shape-izing of a terminal are 
called for strongly. 

[0003] A color LCD is adjusting the applied voltage to the liquid crystal molecule 
pinched between two transparence substrates, and is the display unit which the 
conditions (modification, reinforcement, dispersion, etc.) of the light which 
changes the method of a list of a liquid crystal molecule, and passes through the 
inside of liquid crystal were changed, and used this light that changed for the 
display through the light filter. Since a color LCD carries out the laminating of two 
polarizing plates, a light filter, a transparent electrode, the reflecting plate, etc. 
other than two transparence substrates and is constituted, it is in the inclination 
for thickness to become thick. It has accounted for the rate that the thickness of 
two transparence substrates is big, also among these members. In order to 
achieve thin shape-ization of the color LCD for cellular-phone terminals, it is 
necessary to make thickness of these two transparence substrates thin. 
[0004] Usually, the glass substrate with high display flatness is used for the 
transparence substrate. Conventionally, the about 1.1mm thing is used and the 
thickness of a glass substrate was thin to the thickness of about 0.7mm with thin- 
shape-izing of LCD. However, as an object for LCD of a cellular-phone terminal, 
this is also thick, the further thin shape-ization is called for and, recently, a 0.4- 
0.5mm thin glass plate has come to be used. 
[0005] 

[Problem(s) to be Solved by the Invention] If a thin glass substrate is used in 
order to thin-shape-ize a color LCD, the driving signal of LCD may serve as a 
trigger and an unusual fine oscillation and an unusual allophone may occur in 
LCD. Especially, in the case of the LCD module for cellular-phone terminals, in 
order to use it, bringing a set close to a lug, such a phenomenon serves as a 
serious failure. This invention is made in order to solve the above-mentioned 
trouble, and it tends to offer highly efficient LCD for cellular-phone terminals 
which prevented that an unusual fine oscillation and an unusual allophone 



occurred in LCD. 
[0006] 

[Means for Solving the Problem] this invention persons traced that an unusual 
fine oscillation and an unusual allophone originated in the piezoelectric effect by 
the residual charge of a device case, as a result of investigating the unusual fine 
oscillation and the cause of generating of an allophone which are generated to 
the LCD module for cellular-phone terminals. Therefore, in order to prevent the 
unusual fine oscillation and unusual allophone which are generated to a LCD 
module, it considered as the liquid crystal display which has an electric discharge 
means for decreasing the electrification electrical potential difference between 
the glass substrate for liquid crystal, and a device case in this invention. If the 
electrification electrical potential difference between the glass substrate for liquid 
crystal and a device case is decreased using an electric discharge means, a 
piezoelectric effect cannot work to the glass substrate for liquid crystal, but an 
unusual fine oscillation and generating of an allophone can be prevented. 
[0007] In this invention, what formed the conductive layer in the device case front 
face as said electric discharge means can be used. As said conductive layer, 
what stuck the conductive metallic foil on the device case front face can be used. 
Moreover, as said conductive layer, what applied conductive paste to the device 
case front face can be used. Or as said conductive layer, ** in which the spatter 
film of a conductive metal was formed on the device case front face can also be 
used. If the conductive layer is formed in the device case front face using these 
means, it can become possible to lessen the charge charged on a device case 
front face, and a piezoelectric effect cannot work to the glass substrate for liquid 
crystal, but it can prevent that an unusual fine oscillation and an unusual 
allophone occur. 

[0008] Furthermore by this invention, said conductive layer should be connected 
to the grounded circuit. If the conductive layer is connected to the grounded 
circuit, it can become possible to discharge certainly and to lose the charge 
charged on a device case front face, and a piezoelectric effect cannot work to the 



glass substrate for liquid crystal, but it can prevent that an unusual fine oscillation 
and an unusual allophone occur. 

[0009] It is desirable to make surface electrical resistance of said conductive 
layer into below 1012ohms / ** in this invention. Moreover, it is desirable to make 
the band electrical potential difference between said glass substrates for liquid 
crystal and device cases into less than [ 50V ]. If surface electrical resistance of 
the conductive layer prepared in the device case front face is made into below 
1012ohms / ** and the band electrical potential difference between device cases 
is lowered to less than [ 50V ], it can prevent that a piezoelectric effect does not 
work between said glass substrates for liquid crystal and device cases, and an 
unusual fine oscillation and an unusual allophone occur. 
[0010] 

[Embodiment of the Invention] this invention persons started from the unusual 
fine oscillation or the cause break through of an allophone first. That is, about the 
LCD module 10 which emits an unusual fine oscillation as shown in drawing 2 , 
and an allophone, it removed conversely in order of the combination of the 
component, and the part where the level of a sound changes was pinpointed. 
The LCD module 10 shown in drawing 2 on the top face of the liquid crystal panel 
13 which pinched the liquid crystal layer (graphic display abbreviation) between 
the bottom glass substrate 6 and the upside glass substrate 3 It sticks by 
SUPESAI 4 which stuck the polarizing plate 7, piled up the front light 5, and used 
the double-sided tape. This is ******ed inside the mold case 1 made of synthetic 
resin, and is assembled, and it has the structure which pulled out the conductor 
linked to the electrode on a glass substrate on the outside of a mold case 1 by 
the printed circuit board (Flexible Printed CircuiLFPC) 2. The semiconductor chip 
8 is attached in FPC2. Consequently, even if it removed the front light 5 of 
drawing 2 , change was not accepted in the level of a sound, subsequently - if 
FPC2 is removed from the hook of a mold case 1 -- an allophone - it became 
small. Moreover, when the liquid crystal panel which was large as for the 
allophone was built into the mold case which was small as for the allophone, it 



was admitted that an allophone became small. Moreover, when the mold case 
was pressed down empty-handed, it turned out that an allophone becomes small. 
It turned out that an allophone may occur depending on the combination of a 
mold case and a liquid crystal panel from this. 

[001 1] Next, it tried to solve the cause of generating of an allophone from a 
frequency by measuring the frequency vector of an allophone. The tie 
microphone was set to the place distant from the liquid crystal panel front face 2- 
3mm, it connected with the microphone input terminal of the sound card of a 
personal computer, and measurement of a frequency vector was performed. The 
measurement result of a frequency vector is shown in drawing 3 . Consequently, 
as shown in drawing 3 , the peak of an allophone was 110, 200, and near 620 or 
1 120Hz. Moreover, [0012] it turns out to be that a remarkable difference is in the 
frequency band near 200Hz as shown in a table 1 if an allophone compares a 
peak level per LCD module of three levels of smallness into size 
[A table 1] 
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[0013] Since it came to be judged from the above measurement that the cause of 
generating of a shimmy or an allophone is in a liquid crystal panel and a mold 
case, it decided measurement of the induced potential at the time of liquid crystal 
actuation of a liquid crystal panel, and to measure the electrification electrical 
potential difference of a mold case. 

[0014] Measurement of the induced potential at the time of liquid crystal actuation 



was performed as follows. That is, in the condition of having made liquid crystal 
driving, the 5mm gap was maintained at the liquid crystal panel rear face, the 
precision electrostatic surface potential meter (made in Monroe; 244) was 
guessed, and it measured using the digital oscilloscope. A result is shown in 
drawing 4 . When it changes into the condition that (b) cut the electrical potential 
difference of all pixels when (a) impressed an electrical potential difference to red 
and all green and blue pixels in drawing 4 , (c) shows the case in the condition of 
having turned off the power. As shown in drawing, when liquid crystal was driven, 
it has checked that the induced potential of 200Hz occurred. The induced 
potential of 200Hz is in agreement with a previous frequency peak. Moreover, 
this induced potential of 200Hz has checked that induced potential occurred, 
when a difference does not have an allophone per LCD module of three levels of 
smallness into size and all drove liquid crystal. 

[0015] Next, the electrification electrical potential difference of the mold case 
inside was similarly measured using the precision electrostatic surface potential 
meter. That to which the average of an electrification electrical potential 
difference used the mold case of + (plus) electrification for general as a result of 
measurement had the small allophone. Moreover, what has a big allophone is in 
an inclination with the part which shows a big electrification electrical potential 
difference locally, measuring-point ** - the upper right of a liquid crystal panel - 
measuring-point ** -- the lower right of a liquid crystal panel -- measuring-point ** 
carries out the upper left of a liquid crystal panel, and, as for measuring-point **, 
measuring-point ** is carrying out the table of the lower left of a liquid crystal 
panel for the center of a liquid crystal panel, respectively. A measurement result 
is shown in a table 2. 
[0016] 
[A table 2] 
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[0017] Next, since the allophone changed with the electrification electrical 
potential differences of the mold case inside, it compared whether there would be 
any difference in the surface electrical resistance of the mold case inside. The 
measuring method applied the silver paste to the square of 17mm angle on the 
front face of a mold case, stuck the carbon tape (the product made from SHINTO 
PAINT, SHINTORON P-9180) on the opposite side, and measured it using high 
resistance meter (HEWLET PACKARD make and 4329A). The mold case made 
into the measuring object carries out **** processing of what carried out metal 
mold molding using ABS plastics (Teijin formation Make and mull tiron TN3813B), 
the things which mixed the conductive filler (Nippon Zeon Co., Ltd. make) in resin 
8%, and carried out metal mold molding, and these mold cases. The 
measurement result of surface electrical resistance is shown in a table 3 with an 
electrification electrical potential difference and extent of an allophone. About an 
electrification-among table electrical potential difference, it is more than;500V 
and less than [ smallness;200V ] more than size; 1000V and inside, moreover - 
extent of an allophone -- size; -- if inside; caution is carried out and it is heard, 



the minimum; allophone with the quite small (-64~68dB) smallness; sound which 
can be heard clearly (-45-50dB) and which can be heard (-52-62dB) cannot be 
heard ~ it is (-68dB or less) . 
[0018] 
[A table 3] 
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[0019] In order to suppress generating of an allophone from the result of a table 3, 
it is required for the surface electrical resistance of a mold case to be below 
1x1012ohms / ** preferably below 1x1014ohms / **. Attenuation of an 
electrification electrical potential difference becomes early, so that surface 
electrical resistance is small. 

[0020] The abnormality fine oscillation and allophone which are generated from 
the above measurement result to the thin-shape-ized LCD module which is used 
for a cellular-phone terminal etc. conclude it as what is depended on the 
piezoelectric effect between the thin glass substrates and mold case residual 
charge which are generated in case liquid crystal is driven. 
[0021] Therefore, in order to have prevented the abnormality fine oscillation and 
allophone which are generated to a LCD module, it turned out that what is 
necessary is to make low surface electrical resistance on the front face of a mold 
case, to lessen the amount of residual charge as much as possible, and just to 
make it a piezoelectric effect not occur between liquid crystal substrates. 
[0022] Various approaches can be considered to make low surface electrical 
resistance on the front face of a mold case, and lessen the amount of residual 



charge as much as possible. For example, a conductive filler may be mixed into 
the resin ingredient which constitutes a mold case. However, by this approach, 
property management of an ingredient is difficult and there is a possibility that the 
short circuit failure by KEZURI, **, etc. invading into a module may occur. So, in 
this invention, we decided to establish the electric discharge means for 
decreasing an electrification electrical potential difference between the glass 
substrate for liquid crystal, and a device case. As this electric discharge means, it 
is optimal to form a conductive layer in a device case front face. And a 
conductive metallic foil can be stuck as a conductive layer, or what applied 
conductive paste can be used. Moreover, the thing in which the spatter film of a 
conductive metal was formed on the device case front face can be used. As a 
conductive metal, copper (Cu) and aluminum (aluminum) are fond and are used. 
[0023] By forming a conductive layer in a device case front face, the 
effectiveness which surface electrical resistance becomes low, and a charge 
becomes easy to flow, and can reduce an electrification electrical potential 
difference is demonstrated. Furthermore, it reduces an electrification electrical 
potential difference now much more and is effective if this conductive layer is 
connected to a grounded circuit. As for the surface electrical resistance of the 
conductive layer of said device case front face, it is desirable to carry out to 
below 1012ohms / **. Moreover, it is desirable to make the band electrical 
potential difference between the glass substrate for liquid crystal and a device 
case into less than [ 50V ]. If it is made surface electrical resistance of this level 
and an electrification electrical potential difference, a piezoelectric effect does not 
occur between the glass substrate for liquid crystal, and a device case, and even 
if it uses a thin glass substrate for LCD, an unusual fine oscillation or an unusual 
allophone will not occur in LCD modular. 

[0024] The surface electrical resistance of a mold case is determined by the time 
amount which assembles a device in order that the accumulated charges may 
decrease in number by natural discharge. If R and the attainment electrical 
potential difference of a mold case are set [ the initial electrification electrical 



potential difference of a mold case / the electrostatic capacity of VO and a mold 
case ] to V for the surface electrical resistance of C and a mold case, the relation 
of the following (1) type will be realized. 
V=V0 exp -(t/CR) (1) 

Generally it is the electrostatic capacity C of the mold case made of synthetic 
resin. C**10pF and an initial electrification electrical potential difference are about 
2kV. If the surface electrical resistance R of a mold case is calculated by (1) type 
under conditions that assembly time amount of a device is made into 30 seconds 
and the electrification electrical potential difference for preventing generating of 
an allophone is now made into less than [ 50V ] 50(V) =2x103 (V) and exp - 
(30/1 0x1 0-1 2R) (2) 

(2) If a formula is solved, it will become R= 8x1010ohms / **. That is, if surface 
electrical resistance R becomes below 8x1010ohms / **, when performing an 
assembly in 30 seconds, it becomes possible to lower the electrification electrical 
potential difference of 2kV by natural discharge the first stage to 50V which are a 
satisfactory voltage level. 
[0025] 

[Function] Without generating the electrification polarized by reducing the 
electrification electrical potential difference of a LCD mold case, this invention 
prevents that a piezoelectric effect occurs between the glass substrate for liquid 
crystal, and a device case, and controls an oscillation of the thin glass substrate 
for liquid crystal by the piezoelectric effect. 
[0026] 

[Example] It explains using an example below. 

(Example 1) As shown in drawing 1 , it inserted in the mold case 1 which carried 
out metal mold molding of superposition and the ABS plastics with a thickness of 
0.3mm for the polarizing plate 7, and was manufactured at the top face of the 
electrochromatic display panel 13 of the front light type reflective mold which 
used the glass substrates 3 and 6 with a thickness of 0.5mm. On the polarizing 
plate 7, the front light 5 used as the light source was stuck using the double- 



sided tape which serves as a spacer 4. The transparent electrode (graphic 
display abbreviation) formed in the front face of glass substrates 3 and 6 was 
pulled out on the outside of a mold case 1 using FPC2, incorporated the 
predetermined components of semiconductor chip 8 grade, and created the color 
LCD module 10. The dimension of a mold case 1 is 40mmx50mm. Inside the 
mold case 1, 0.1mm in thickness and magnitude 40mmx45mm copper foil were 
stuck using resin adhesives, and the conductive layer 9 was formed. Furthermore, 
about another color LCD module, the copper foil stuck on the mold case was 
connected to the grounded circuit of FPC. When impressed the predetermined 
electrical potential difference about these color LCD modules, liquid crystal was 
made to drive and the minute allophone was measured using the tie microphone, 
it was the same as the "allophone level smallness" indicated by the table 1. 
[0027] (Example 2) Instead of sticking copper foil inside a mold case 1, except 
having melted to the solvent the conductive paste which used copper powder, 
and having carried out fuel-spray spreading, the color LCD module 10 was 
formed like the example 1, and the same measurement as an example 1 was 
performed. The result was the same as that of an example 1 . 
[0028] (Example 3) Instead of sticking copper foil inside a mold case 1, except 
having formed the copper thin film with a thickness of 0.05mm by the spatter, the 
color LCD module 1 0 was formed like the example 1 , and the same 
measurement as an example 1 was performed. The result was the same as that 
of an example 1. 

[0029] When the electric conduction film is formed inside a mold case from these 
results, in any case, it turns out to a color LCD module that an unusual fine 
oscillation or an unusual allophone are not generated. 
[0030] 

[Effect of the Invention] Since according to this invention it can prevent 
generating an unusual fine oscillation and an unusual allophone even if it uses a 
thin glass substrate with thin-shape-izing of LCD, the point which is made to 



promote thin shape-ization of LCD increasingly and contributes to development 
of a small and highly efficient device is size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the outline structure of the liquid 
crystal display of this invention. 

[Drawing 2] It is the sectional view showing the outline structure of the 
conventional liquid crystal display. 

[Drawing 3] It is drawing showing the frequency spectrum of an allophone 
generated in a liquid crystal display. 

[Drawing 4] It is drawing showing the measurement result of induced potential. 
[Description of Notations] 

1 [ A spacer, 5 / A front light, 6 / A bottom glass substrate, II A 

polarizing plate, 8 / A semiconductor chip, 10 / A liquid crystal display 

module, 13 / Liquid crystal panel ] A mold case, 2 A flexible printed 

circuit substrate (FPC), 3 An upside glass substrate, 4 
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[Drawing 1] 
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[Drawing 3] 
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! (57)Abstract: 



PROBLEM TO BE SOLVED: To provide a touch panel input device whose power 
consumption is small as a whole by reducing power consumption for an analog 
circuit. 

SOLUTION: The touch panel input device is provided with a pulse generating 
circuit 28 for generating a pulse for detection for detecting the change of an 



impedance viewed from a terminal A for impedance detection formed in a 
resistance film 10 for touch panel position detection and a voltage comparator 
circuit 25 forjudging the change of the impedance based on the waveform of the 
pulse for detection. Also, this device is provided with a switch control circuit 29 
for controlling power supply to an analog circuit 21 for driving the touch panel 
based on the detected result of the voltage comparator circuit 25. Thus, the 
change of the impedance to be generated when any input to the touch panel is 
present is detected, and the analog circuit 21 is operated so that power 
consumption by the analog circuit 21 when any input to the touch panel is not 
present can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrical-potential-difference impression means to impress 
alternating voltage to two or more terminals for electrical-potential-difference 
impression prepared in the touch panel which has a wrap insulator layer, and the 
above-mentioned resistance film in the resistance film and this resistance film, 
respectively, When the impedance which there is an input by current change 
detection means to detect the magnitude of change of the current which flows 
each above-mentioned terminal for electrical-potential-difference impression, 
respectively, and the input means which carries out capacity coupling to the 
above-mentioned resistance film, and was seen from the above-mentioned 
resistance film changes A recognition means to recognize the input based on the 
detection result of the above-mentioned current change detection means, An 
impedance change detection means to detect change of the impedance seen 
from the terminal for impedance detection prepared in the above-mentioned 
resistance film, The touch-sensitive input unit characterized by including the 
electric power supply control means which controls the electric power supply to 
the above-mentioned electrical-potential-difference impression means and the 
above-mentioned current change detection means based on the detection result 
by the above-mentioned impedance change detection means. 
[Claim 2] In a touch-sensitive input unit according to claim 1 the above- 
mentioned impedance change detection means While detecting the electrical 



potential difference between a resistance element, a pulse impression means to 
impress the pulse of the peak voltage beforehand defined to the above- 
mentioned terminal for impedance detection through the above-mentioned 
resistance element, and the above-mentioned terminal for impedance detection 
and the above-mentioned resistance element The touch-sensitive input unit 
characterized by including an electrical-potential-difference comparison means to 
output a comparison result with the reference voltage beforehand determined as 
the detected electrical potential difference as existence of change of an 
impedance seen from the above-mentioned terminal for impedance detection. 
[Claim 3] It is the touch-sensitive input unit characterized by to stop the electric 
power supply to the above-mentioned electrical-potential-difference impression 
means and the above-mentioned current change detection means when the die 
length of the period in which the above-mentioned electric power supply control 
means does not have an input by the above-mentioned input means based on 
the detection result by the above-mentioned current change detection means in a 
touch-sensitive input unit according to claim 1 or 2 is measured and the die 
length exceeds the die length defined beforehand. 

[Claim 4] The touch panel one apparatus indicating equipment which comes to 
combine the touch-sensitive input device of a publication, and an indicating 
equipment with any 1 term of claims 1-3. 

[Claim 5] It is the touch panel one apparatus indicating equipment the above- 
mentioned pulse impression means impresses a pulse to the non-display period 
of the above-mentioned indicating equipment in the touch panel one apparatus 
indicating equipment which comes to combine a touch-sensitive input device 
according to claim 2 and an indicating equipment, and carry out being based to 
the detection result by the above-mentioned impedance change detection means 
in the non-display period of the above-mentioned indicating equipment in the 
electric power supply control to the above-mentioned electrical-potential- 
difference impression means and the above-mentioned current change detection 



means by the above-mentioned electric power supply control means as the 
description. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the touch panel one apparatus 
indicating equipment which comes to combine the touch-sensitive input device 
with which that location that touched is detected, and this touch-sensitive input 
device and indicating equipment by the ability touching a panel front face with a 
conductive pen and a conductive finger. 
[0002] 

[Description of the Prior Art] Conventionally, if a conductive pen and a conductive 
finger describe a panel front face, the touch panel (touch sensor) input unit which 
can detect the location which touched is developed. This touch panel input unit is 
indicated by for example, the Patent Publication Showa No. 500230 [ 56 to ] 
official report, JP,8-297267,A, J P, 200 1-42294, A, etc. 

[0003] Here, the touch panel input unit of the analog capacity-coupling method 



which determines the coordinate of the point of contact as the above-mentioned 
Patent Publication Showa sum No. 500230 [ 56 to ] official report based on the 
current which flows at the point (point of contact) touched with the pen etc. in the 
touch panel side is indicated. By the way, by such analog capacity-coupling 
method, the power consumption of an analog circuit part becomes large as 
compared with a resistance film method etc. 

[0004] Here, in a resistance film method, the transparence resistance film of two 
sheets which counters mutually is prepared in a touch panel side, an electrical 
potential difference is impressed to one transparence resistance film, and an 
electrical potential difference is detected by two or more parts which can be set 
on the transparence resistance film of another side. And detection of the 
coordinate of a point of contact is performed using the electrical potential 
difference which the above-mentioned transparence resistance film contacted in 
the point of contact, and this has detected at least in each part changing, 
respectively. 

[0005] However, by the resistance film method, since it is necessary to use two 
transparence resistance film, the problem of the thickness and weight of a panel 
in which the permeability of a panel gets worse increasing arises. On the other 
hand, by the analog capacity-coupling method, since **** [ the number of 
transparence resistance film / one ], permeability improves as compared with a 
resistance film method, and the thickness and weight of a panel also decrease. 
[0006] The oscillator circuit for impressing alternating voltage and a pulse train to 
the resistance film formed in the touch panel by the analog capacity-coupling 
method, The amplifying circuit for amplifying very small change of the above- 
mentioned current, in order to compute the coordinate of a point of contact by 
detecting very small change of the current which flows the resistance film, when 
a pen and a finger contact a touch panel side, Analog circuits, such as a rectifier 
circuit for rectifying the amplified signal and sending to a latter A/D (analog-to- 
digital) conversion circuit, are needed. Therefore, generally it is necessary to use 
many analog circuits by the analog capacity-coupling method as compared with a 



resistance film method. In addition, since impression of the above-mentioned 
alternating voltage or a pulse train, detection of change of a current, etc. are 
generally performed in four places of the resistance film, each four above- 
mentioned circuits are needed. 
[0007] 

[Problem(s) to be Solved by the Invention] As for a touch panel input unit, it is 
desirable for power consumption to be small. It unites with a liquid crystal display 
and a touch panel input device is used in many cases as a touch panel one 
apparatus liquid crystal display of the pocket mold which operates with a dc- 
battery. In this case, it is desirable to adopt an analog capacity-coupling method 
from a resistance film method from a viewpoint of the above-mentioned 
permeability, and the thickness and weight of a panel. Moreover, to make power 
consumption small is desired from a viewpoint which extends the time of 
equipment in this case. 

[0008] However, the analog circuit has the problem that power consumption 
becomes large, with the touch panel input unit of an analog capacity method 
used as mentioned above. [ many ] 

[0009] For example, in the above-mentioned oscillator circuit, the oscillation is 
always performed, therefore firm power will be consumed. Moreover, if 
alternating voltage and a pulse train are impressed to the resistance film, a 
current will flow regularly to a gland by stray capacity association to the air or the 
circumference, and power will be consumed by this. Furthermore, magnification 
actuation is always performed even in the amplifying circuit, and since the 
internal consumed electric current by it exists, firm power will be consumed. In 
addition, the analog circuit is equipped with a resistance element, a capacitor, 
diode, etc. besides the above, and power is consumed also in these. 
[0010] As an approach of reducing power consumption, the oscillation frequency 
and electrical-potential-difference value of alternating voltage or a pulse train can 
be lowered, or it is possible to narrow down the current value which flows the 
interior of a circuit. However, if an oscillation frequency and an electrical- 



potential-difference value are lowered, the sensibility of a touch panel input unit 
will fall, or a S/N ratio (a signal/noise ratio) will get worse. Moreover, the stability 
of a circuit will be spoiled - the upper limit of an oscillation frequency receives 
constraint, or the phase of a pulse train is confused -- if the current value which 
flows the interior of a circuit is narrowed down. 

[001 1] Thus, if the power consumption of a touch panel input device is large, it 
will become difficult to extend the time of the touch panel one apparatus liquid 
crystal display of a pocket mold. In addition, not only the touch panel one 
apparatus liquid crystal display of a pocket mold but generally the one where the 
power consumption of a touch panel input unit is smaller is desirable. 
[0012] This invention is made in view of the above-mentioned technical problem, 
and the object is in offering a touch panel input device with small power 
consumption, and a touch panel one apparatus display as the whole equipment 
by reducing the power consumption by the analog circuit. 
[0013] 

[Means for Solving the Problem] In order that the touch-sensitive input unit 
concerning this invention may solve the above-mentioned technical problem An 
electrical-potential-difference impression means to impress alternating voltage to 
two or more terminals for electrical-potential-difference impression prepared in 
the touch panel which has a wrap insulator layer, and the above-mentioned 
resistance film in the resistance film and this resistance film, respectively, When 
the impedance which there is an input by current change detection means to 
detect the magnitude of change of the current which flows each above- 
mentioned terminal for electrical-potential-difference impression, respectively, 
and the input means which carries out capacity coupling to the above-mentioned 
resistance film, and was seen from the above-mentioned resistance film changes 
A recognition means to recognize the input based on the detection result of the 
above-mentioned current change detection means, An impedance change 
detection means to detect change of the impedance seen from the terminal for 
impedance detection prepared in the above-mentioned resistance film, It is 



characterized by including the electric power supply control means which 
controls the electric power supply to the above-mentioned electrical-potential- 
difference impression means and the above-mentioned current change detection 
means based on the detection result by the above-mentioned impedance change 
detection means. 

[0014] With the above-mentioned configuration, the input means carries out 
capacity coupling to the resistance film, and the impedance seen from the 
resistance film changes because an input means contacts an insulator layer. The 
current which flows the terminal for electrical-potential-difference impression by 
this with the alternating voltage impressed from an electrical-potential-difference 
impression means changes. Since the resistance between a contact location and 
each terminal for electrical-potential-difference impression differs according to 
the distance of the contact location of an input means, and each terminal for 
electrical-potential-difference impression at this time, the magnitude of change of 
the current which flows each terminal for electrical-potential-difference 
impression will differ, respectively. For this reason, a current change detection 
means can detect the magnitude of this change, respectively, and a recognition 
means can recognize the contact location of that input, i.e., an input means, 
based on that detection result. Thereby, the content of an input to the touch 
panel by the input means expressed by the contact location of an input means 
can be recognized. 

[0015] Moreover, with the above-mentioned configuration, an impedance change 
detection means detects change of the impedance seen from the terminal for 
impedance detection prepared in the resistance film. And based on this detection 
result, an electric power supply control means controls the electric power supply 
to an electrical-potential-difference impression means and a current change 
detection means. Therefore, while the impedance seen from the resistance film is 
not changing from the usual condition (condition that the input means does not 
touch an insulator layer), it can distinguish, if there is no input to a touch panel, 
and the electric power supply to an electrical-potential-difference impression 



means and a current change detection means can be stopped, and power 
consumption can be reduced. Moreover, when a predetermined change arises in 
the impedance seen from the resistance film, it can distinguish that the input to a 
touch panel was performed, and can shift to the condition of making the electric 
power supply to an electrical-potential-difference impression means and a 
current change detection means resuming, and recognizing an input. 
[0016] Thus, with the above-mentioned configuration, the power consumption in 
the standby condition of a touch-sensitive input unit can be reduced. Therefore, 
when the above-mentioned configuration is applied to the touch-sensitive input 
unit of the pocket mold which operates with a dc-battery, the prolonged activity of 
equipment can also be enabled. 

[0017] The touch-sensitive input device concerning this invention is set to the 
above-mentioned touch-sensitive input device. A pulse impression means by 
which the above-mentioned impedance change detection means impresses the 
pulse of the peak voltage beforehand defined to the above-mentioned terminal 
for impedance detection through the resistance element and the above- 
mentioned resistance element, While detecting the electrical potential difference 
between the above-mentioned terminal for impedance detection, and the above- 
mentioned resistance element, it is desirable to include an electrical-potential- 
difference comparison means to output a comparison result with the reference 
voltage beforehand determined as the detected electrical potential difference as 
existence of change of an impedance seen from the above-mentioned terminal 
for impedance detection. 

[0018] The comparatively easy circuitry which used the pulse generating circuit, 
the electrical-potential-difference comparison circuit, etc. can constitute an 
impedance change detection means from the above-mentioned configuration. 
Thereby, it can control that an equipment configuration is complicated. 
[0019] the touch-sensitive input device concerning this invention - the above -- 
when the above-mentioned electric power supply control means measures the 
die length of a period without the input by the above-mentioned input means 



based on the detection result by the above-mentioned current change detection 
means and the die length exceeds the die length which defined beforehand, in 
which touch-sensitive input device, it is desirable in stopping the electric power 
supply to the above-mentioned electrical-potential-difference impression means 
and the above-mentioned current change detection means In addition, what is 
necessary is just to perform the restart of the electric power supply to the above- 
mentioned electrical-potential-difference impression means and the above- 
mentioned current change detection means, when change of the above- 
mentioned impedance arises based on the detection result by the impedance 
change detection means. 

[0020] With the above-mentioned configuration, when there is no input from the 
period of the die length defined beforehand and an input means, the electric 
power supply to an electrical-potential-difference impression means and a 
current change detection means is stopped. Thereby, if the input to a touch- 
sensitive input unit is no longer performed, an electric power supply can be 
stopped automatically and unnecessary power can be reduced efficiently. 
[0021] In addition, the touch panel one apparatus indicating equipment 
concerning this invention can be constituted by combining the touch-sensitive 
input device of one of the above, and an indicating equipment. 
[0022] Moreover, the above-mentioned pulse impression means impresses a 
pulse to the non-display period of the above-mentioned indicating equipment, 
and it is [ means / control / to the above-mentioned electrical-potential-difference 
impression means and the above-mentioned current change detection means by 
the above-mentioned electric power supply control means / electric power 
supply ] desirable in being based to the detection result by the above-mentioned 
impedance change detection means in the non-display period of the above- 
mentioned indicating equipment in the touch panel one apparatus indicating 
equipment with which the touch panel one apparatus indicating equipment 
concerning this invention comes to combine a touch-sensitive input device 
including the above-mentioned pulse impression means etc., and an indicating 



equipment. 

[0023] In the display period of a display, it may originate in the voltage variation 
for the display in a display etc., and a noise electrical potential difference may 
occur on the resistance film. Therefore, if the above-mentioned electrical- 
potential-difference comparison is performed in a display period when detecting 
change of an impedance using the above-mentioned electrical-potential- 
difference comparison means, control which the electric power supply control 
means mistook with the above-mentioned noise electrical potential difference 
may be performed. 

[0024] On the other hand, with the above-mentioned configuration, since control 
by the electric power supply control means is performed based on the detection 
result by the impedance change detection means in a non-display period, it is 
avoidable to perform control which was mistaken under the effect of a noise 
electrical potential difference. 
[0025] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 8 from drawing 1 R> 1. 
[0026] Drawing 2 is the mimetic diagram having shown typically the panel part of 
the touch panel one apparatus liquid crystal display 100 concerning this 
operation gestalt. The laminating of a back light 101, the diffusion sheet 102, a 
polarizing plate (the 1st polarizing plate) 103, a substrate (the 1st substrate) 104, 
the TFT array 105, the liquid crystal layer 106, the opposite electric conduction 
film (transparent conductive thin film) 107, a light filter 108, the opposite 
substrate (the 2nd substrate) 109, and the polarizing plate (the 2nd polarizing 
plate) 1 10 is carried out to order, and the touch panel one apparatus liquid crystal 
display 100 is constituted. 

[0027] Hereafter, the configuration of the touch panel one apparatus liquid crystal 
display 100 is explained more concretely. The TFT array 5 is formed on the 1st 
[ of the substrate 104 formed from transparence insulating materials, such as 
glass and plastics, ] field, and the pixel electrode which is not illustrated is 



arranged in the shape of a matrix. Since this pixel electrode is what is driven by 
the active matrix, the substrate 104 in the condition that the TFT array 105 was 
formed may be called a "active-matrix substrate." The thin film transistor (TFT) in 
which the TFT array 105 on a substrate 104 has semi-conductor thin layers, such 
as amorphous silicon and polycrystalline silicon, is arranged. There is a field 
which spread on the circumference outside of a viewing area in the actual 
substrate 104, TFT for pixels in a viewing area is driven in the field, and the 
actuation circuit (a gate driver and source driver) for supplying the charge of the 
amount of requests to a pixel electrode is formed. In addition, TFT for pixels 
which constitutes the TFT array 105 is connected to the actuation circuit through 
wiring (gate wiring and data line) which is not illustrated. Moreover, on the active- 
matrix substrate, the protective coat and orientation film which are not illustrated 
so that the TFT array 105 may be covered are prepared. 

[0028] The laminating of a light filter 108 and the opposite electric conduction film 
107 formed from the ITO film is carried out to the field by the side of the liquid 
crystal layer 106 of the substrate 109 which counters a active-matrix substrate in 
this sequence. 

[0029] To the liquid crystal layer 106 prepared between the active-matrix 
substrate and the opposite substrate 109, a desired electrical potential difference 
is impressed for every pixel with the opposite electric conduction film 107 and the 
pixel electrode which is not illustrated. By this electrical-potential-difference 
impression, the direction of a liquid crystal molecule can change and the light 
which came out of the back light 101 can be modulated. 

[0030] In this touch panel one apparatus liquid crystal display 100, it uses also as 
resistance film 10 for location detection, not using the opposite electric 
conduction film 107 only as a common electrode for a display. And it dissociates 
in time and the time of using the opposite electric conduction film 7 as a common 
electrode for a display and the time of using as resistance film for location 
detection are switched by turns. 

[0031] In addition, although the case where the opposite electric conduction film 



107 and the resistance film 10 for location detection are the same members here 
is explained, generally these may be another members. When the opposite 
electric conduction film 107 and the resistance film 10 for location detection are 
another members, it is prepared in the field side where the resistance film 10 for 
location detection is touched from a screen side, i.e., the exterior, from the 
opposite electric conduction film 107. Below, the opposite electric conduction film 
107 may be called the resistance film 10 for location detection. 
[0032] In addition, a touch panel 1 is constituted including the resistance film 10 
(resistance film) for location detection, and the insulator layer which forms the 
front face which this resistance film is covered and is touched from the outside. 
Therefore, with the configuration of drawing 2 , the part which consists of the light 
filter 108 as the resistance film 10 for location detection and an insulator layer, an 
opposite substrate 109, and a polarizing plate 110 (other insulating members 
further formed on it may also be included) can be considered to be a touch panel 
1. 

[0033] As shown in drawing 3 , electrode A-D for location detection (terminal for 
electrical-potential-difference impression) is formed in four corners of the 
resistance film 10 for location detection. Drawing 3 is the top view showing the 
opposite substrate 9, the resistance film 10 for location detection, and electrode 
A-D. Alternating voltage is impressed to these electrode A-D, and when it is 
arbitration, the inside of the resistance film 10 for location detection is mostly set 
as the electrical potential difference of homogeneity (refer to drawing 5 ). 
Moreover, these electrode A-D is connected to the location detector 200 (refer to 
drawing 6 ). 

[0034] In addition, unless it refuses especially in this description, a "electrical 
potential difference" means the potential difference with a gland (a ground, touch- 
down). 

[0035] When the front face of a polarizing plate 10 or other insulating members 
which were formed on it is touched with a conductive pen or a finger, the 
resistance film 10 for location detection will be combined with a gland in capacity. 



This capacity is the sum total of the electric capacity between a polarizing plate 
10 and the resistance film 10 for location detection, and the electric capacity 
which exists between people and a ground surface. 

[0036] In addition, the conductive pen and finger for performing the input to a 
touch panel are called an "input means." Moreover, the part touched with the 
field touched by this input means by the "contact surface" and the input means is 
called a "contact part." Furthermore, the parameter showing the physical 
relationship of the contact part in the contact surface is called "the coordinate of a 
contact part." 

[0037] The electric resistance value between the contact part by which capacity 
coupling will be carried out to a gland, and each electrode A-D of the resistance 
film 10 for location detection has the distance between a contact part and each 
electrode A-D, and correlation. Therefore, to electrode A-D of four corners of the 
resistance film 10 for location detection, the current according to the distance 
between a contact part and each electrode A-D will flow. If the magnitude of 
these currents is detected, the coordinate of a contact part can be searched for. 
[0038] Here, the basic principle of the location detection approach by the 
electrostatic-capacity coupling scheme adopted with this operation gestalt is 
explained, referring to drawing 4 . 

[0039] Drawing 4 is a circuit diagram for explaining the basic principle of the 
location detection approach by the electrostatic-capacity coupling scheme. Here, 
in order to simplify explanation, the 1 -dimensional resistor inserted into Electrode 
A and Electrode B is used. In the actual touch panel one apparatus liquid crystal 
display 100, the function as this 1 -dimensional resistor that the resistance film 10 
for location detection with two-dimensional breadth is the same is demonstrated. 
[0040] The resistance rfor current-electrical-potential-difference conversion is 
connected to each of electrode A-B. Between Resistance r and the glands which 
were established in Electrode A, and between Resistance r and the glands which 
were established in Electrode B, the alternating voltage e of the inphase said 
amplitude is impressed. Since Electrode A and Electrode B always become this 



electrical potential difference at this time, a current does not flow between 
Electrode A and Electrodes B ideally. However, a current will flow regularly to a 
gland actually by stray capacity association to the air or the circumference. In 
derivation of a formula 1 to the formula 10 explained below, the current by the 
above-mentioned stray capacity association shall not flow. 
[0041] In addition, the alternating voltage e impressed to electrode A-B through 
Resistance r just passes a current to an input means by capacity coupling, when 
an input means contacts the contact surface, therefore, the square wave which 
the wave of alternating voltage e becomes not only from a sine wave but from a 
pulse train -- you need. 

[0042] An input means presupposes that the contact part T is contacted. Here, 
R1 and the contact part T to the electrode B sets resistance to R2 and R=R1+R2 
for resistance from the contact part T even to Electrode A. At this time, the 
impedance between the contact parts T and glands by the input means is set to 
Z, and when the current which flows i1 and Electrode B in the current which flows 
Electrode A is made into i2, the following formulas 1 and formulas 2 are 
materialized. 
[0043] 

e=ri1+R1i1+(i1+i2) Z -- (formula 1) 
e=ri2+R2i2+(i1+i2) Z -- (formula 2) 

The following formulas 3 and formulas 4 are obtained from an above-mentioned 

formula 1 and an above-mentioned formula 2. 

[0044] 

M(r+R1) =i2 (r+R2) - (formula 3) 
i2=i1(r+R1)/(r+R2) -- (formula 4) 

If a formula 4 is substituted for a formula 1, the following formulas 5 will be 

obtained. 

[0045] 

e=ri1+R1i1+(i1+i1(r+R1)/(r+R2)) Z =i1(R(Z+r)+R1R2+2 Zr+r2)/(r+R2) - (formula 

5) 



The following formula 6 is obtained from the above-mentioned formula 5. 
[0046] 

i1=e(r+R2)/(R(Z+r)+R1 R2+2 Zr+r2) - (formula 6) 

Similarly, a formula 7 is obtained. 

[0047] 

i2=e(r+R1)/(R(Z+r)+R1R2+2 Zr+r2) - (formula 7) 

Here, a formula (8) will be obtained if the ratio of R1 and R2 is expressed using 

the whole resistance R. 

[0048] 

R1/R=(2 r/R +1) i2/(i1+i2)-r/R - (formula 8) 

Since r and R are known, if current i2 which flows the current i1 which flows 
Electrode A, and Electrode B is calculated by measurement, R1/R can be 
determined from a formula 8. 

[0049] In addition, R1/R is not dependent on an impedance Z. Therefore, unless 
it is infinite, a formula 8 is materialized, and it does not have an impedance Z 
zero or that R1/R changes with differences (difference with a pen and a finger 
etc.) of an input means. 

[0050] Next, the case where the relational expression in the above-mentioned 
one dimension is expanded in a two-dimensional case is explained, referring to 
drawing 3 and drawing 5 . 

[0051] Drawing 5 is the circuit diagram which expanded the circuit in one 
dimension shown in drawing 4 in the two-dimensional case. As shown in drawing 
4 , the alternating voltage of the inphase said amplitude is impressed to electrode 
A-D of four corners of the resistance film 10 for location detection. At this time, 
the current which flows electrode A-D by contact of an input means is carried out 
to i1, i2, and i3 and i4, respectively. In this case, the following formulas 9 and 
formulas 10 are obtained by the above-mentioned count and same count. 
[0052] 

X=k1+k2-(i2+i3)/(i1+i2+i3+i4) -- (formula 9) 
Y=k1+k2-(i1+i2)/(i1+i2+i3+i4) -- (formula 10) 



Supposing XY rectangular coordinates, the X-axis component in the coordinate 
of the contact part T is set to X here at the resistance film 10 for location 
detection, and the Y-axis component is set to Y. Moreover, k1 is offset and k2 is 
a scale factor. k1 and k2 are the constants independent of an impedance Z. 
[0053] If based on an above-mentioned formula 9 and an above-mentioned 
formula 10, the coordinate of the contact part T can be calculated from the 
measured value of the currents i1-i4 which flow electrode A-D. Linear 
RIZEISHON amendment is carried out to the coordinate acquired based on a 
formula 9 and a formula 10. Since currents i1-i4 reflect the configuration pattern 
of the current path in the resistance film 10 for location detection, it will be 
dependent on a contact part etc. Linear RIZEISHON amendment amends this 
effect. 

[0054] In addition, as mentioned above, the current which flows electrode A-D 
also in the condition that the input means does not touch by stray capacity 
association actually does not become in 0. Then, what is necessary is just to use 
the magnitude of change of the current by having contacted, the difference, i.e., 
the input means, of the current which flows actually electrode A-D in the 
condition that the input means does not touch, and the current which flows 
electrode A-D in the condition that the input means touches, as a value of the 
currents i1-i4 of the above-mentioned formula 9 and a formula 10. 
[0055] Although the coordinate of the contact part T on the field which has two- 
dimensional breadth by arranging electrode A-D in four corners of the resistance 
film 10 for location detection, and measuring the current which flows each 
electrode A-D is searched for in the above-mentioned example, the number of 
electrodes is not restricted to four. Although the minimum number of an electrode 
required for two-dimensional location detection is 3, it is possible by making the 
number of electrodes increase to five or more to raise the precision of location 
detection. 

[0056] In order to determine the coordinate of the contact part T according to the 
principle mentioned above, while impressing alternating voltage to two or more 



electrodes prepared in the resistance film 10 for location detection, it is 
necessary to measure the value of the current which flows these electrodes. 
Therefore, the touch panel control circuit 2 (refer to drawing 1 ) is established in 
the touch panel one apparatus liquid crystal display 100. 
[0057] Moreover, the resistance film 10 for location detection functions also as 
opposite electric conduction film 107 for impressing a predetermined electrical 
potential difference required for a liquid crystal display to the liquid crystal layer 
106 in the case of a liquid crystal display. In order to impress a predetermined 
electrical potential difference required for a liquid crystal display, the liquid crystal 
actuation circuit (not shown) is established in the touch panel one apparatus 
liquid crystal display 100. 

[0058] Furthermore, the switching circuit (not shown) for switching connection 
with the resistance film 10 for location detection, the touch panel control circuit 2, 
or a liquid crystal actuation circuit is established in the touch panel one apparatus 
liquid crystal display 100. And the touch panel control circuit 2 is connected with 
the resistance film 10 for location detection for a liquid crystal actuation circuit by 
this switching circuit at a non-display period (horizontal blanking interval) at the 
display period of a liquid crystal display. In addition, as mentioned above, the 
resistance film 10 for location detection may be formed independently [ the 
opposite electric conduction film 107 ], and can always connect the touch panel 
control circuit 2 to the resistance film 10 for location detection in that case. 
[0059] Drawing 6 is the block diagram showing the configuration of the location 
detector 200 in the touch panel control circuit 2. The location detector 200 is 
equipped with four current change detectors 201 corresponding to electrode A-D 
of the resistance film 10 for location detection. Between each current change 
detector 201 and electrode A-D, Resistance r is formed, respectively. And 
alternating voltage e is impressed from the touch panel alternating current 
actuation oscillator circuit 205 between each current change detector 201 and 
the resistance r corresponding to each. 

[0060] Here, in using the above-mentioned formula 9 and a formula 10, the same 



result is obtained even if it transposes the currents i1-i4 of the above-mentioned 
formula 9 and a formula 10 to ci1-ci4 (c is a constant), respectively. So, in the 
location detector 200, while the current change detector 201 detects the 
magnitude of change of the current by the input means having contacted, it 
amplifies and outputs with the respectively same amplification factor by the 
current change detector 201. 

[0061] The output of the current change detector 201 is further amplified by the 
analog signal processing circuit 202, and bandpass filtering processing is carried 
out. After the output of the analog signal processing circuit 202 is detected by the 
detection filtering circuit 203, it is further inputted into the noise elimination direct- 
current-ized circuit 204. The noise elimination direct current circuit 204 direct- 
current-izes the output of the detection filtering circuit 203, and outputs it as 
signals ci1-ci4 proportional to the magnitude of change of the current by the input 
means having contacted. 

[0062] The analog multiplexer 206 which received signals ci1-ci4 from the noise 
elimination direct-current-ized circuit 204 sends signals ci1-ci4 to the A/D- 
conversion circuit 22 in the sequence. The A/D-conversion circuit 22 is sent to 
location calculation section 23a realized by the microprocessor 23 as data DD1- 
DD4 which digitized signals ci1-ci4. In location calculation section 23a, the 
coordinate of a contact part is computed based on data DD1-DD4, the above- 
mentioned formula 9, and a formula 10. In addition, linear ZEISHON amendment 
which mentioned above after that the coordinate computed based on the above- 
mentioned formula 9 and the formula 10 is performed. 
[0063] Resistance r, the current change detector 201, the analog signal 
processing circuit 202, the detection filtering circuit 203, the noise elimination 
direct-current-ized circuit 204, the touch panel alternating current actuation 
oscillator circuit 205, and an analog multiplexer 206 constitute an analog circuit 
21 among the location detectors 200. 

[0064] This analog circuit 21 has large power consumption as mentioned above. 
In addition, an amplifying circuit is equivalent to a current change detector, and a 



rectifier circuit is equivalent to the touch panel alternating current actuation 
oscillator circuit 205 for the oscillator circuit explained by the term of a Prior art in 
the analog signal processing circuit 202, the detection filtering circuit 203, and 
the noise elimination direct-current-ized circuit 204. So, in the touch panel one 
apparatus liquid crystal display 100 concerning this operation gestalt, the 
configuration for controlling the power consumption in an analog circuit 21 is 
prepared in the touch panel control circuit 2. This configuration is explained 
below. 

[0065] Drawing 1 is the block diagram showing the configuration of the touch 
panel control circuit 2 in the touch panel one apparatus liquid crystal display 100 
concerning this operation gestalt. 

[0066] In "the standby condition (OFF condition) of a touch panel 1", "the normal 
operation condition (ON condition) of a touch panel 1" says the condition that the 
touch panel control circuit 2 performs location detection for the condition that the 
touch panel control circuit 2 does not perform location detection to below. 
Moreover, "unloaded condition of a touch panel 1" means the condition that, as 
for "loaded condition of a touch panel 1", the input means is touching the 
condition that the input means is not touching a touch panel 1 at the touch panel 
1. 

[0067] The configuration of the touch panel control circuit 2 is explained. The 
power-input terminal into which the power for operating an analog circuit 21 is 
inputted is prepared in the above-mentioned analog circuit 21. This power-input 
terminal is connected with the analog power circuit 24 through the line L7 and the 
switch SW2. Power required in order that an analog circuit 21 may operate in the 
state of ON of a switch SW2 is supplied from the analog power circuit 24, and the 
above-mentioned power is not supplied in the state of OFF of a switch SW2. It 
connects by the switch control circuit 29 and line L9 which are mentioned later, 
and this switch SW2 is controlled by the switch control circuit 29. In addition, 
power is supplied also for the A/D-conversion circuit 22 or its circumference 
circuit from a line L7 through a switch SW2. 



[0068] The electrode A of the resistance film 10 for location detection is 
connected with the switch SW1. The condition (the 2nd condition) of connecting 
the condition (the 1st condition) that a switch SW1 connects Electrode A and a 
drive wire L4, and Electrode A and a line L5 is switched. It connects by the switch 
control circuit 29 and line L8 which are mentioned later, and this switch SW1 is 
controlled by the switch control circuit 29. 

[0069] The line L5 is connected to the pulse generating circuit 28 through a 
resistance element R0 and line L6. A pulse generating circuit 28 is a rectangular 
pulse which has predetermined peak voltage, generates the pulse for detection 
which is an intermittent pulse which synchronized with the fly-back-line period of 
the horizontal synchronization period in a liquid crystal display, and impresses 
the pulse for detection to the electrode A of the resistance film 10 for location 
detection through a resistance element R0 and a switch SW1. In addition, in 
order to take the fly-back-line period of the horizontal synchronization period of a 
liquid crystal display, and a synchronization, the Horizontal Synchronizing signal 
of a liquid crystal display is inputted into a pulse generating circuit 28 from the 
panel synchronizing signal generating circuit 27. 

[0070] It connects with the electrical-potential-difference comparison circuit 25 
through the filter 26, and the electrical potential difference of a line L5, i.e., the 
electrical potential difference of Electrode A, and reference voltage (threshold) 
can compare [ the electrical-potential-difference comparison circuit 25 ] a line L5 
now again. In addition, reference voltage is set as the electrical-potential- 
difference comparison circuit 25. 

[0071] A filter 26 removes the glitch and noise component which are contained in 
the voltage signal from the voltage signal of the electrode A sent to the electrical- 
potential-difference electrical-potential-difference comparison circuit 25. Thereby, 
a filter 26 controls generating of an incorrect judging in the electrical-potential- 
difference comparison circuit 25. 

[0072] The electrical-potential-difference comparison circuit 25 sends the 
comparison result for the electrical potential difference and reference voltage of 



Electrode A to the switch control circuit 29 and control-section 23b as compared 
with the time of the pulse for detection being impressed to Electrode A from a 
pulse generating circuit 28. 

[0073] The switch control circuit 29 controls a switch SW1 and SW2 based on the 
comparison result by the electrical-potential-difference comparison circuit 25. 
Moreover, the switch control circuit 29 controls a switch SW1 and SW2 also by 
the signal sent from control-section 23b. 

[0074] In addition, from the auxiliary power circuit 30 prepared independently 
[ the analog power circuit 24 ], power is supplied to a microprocessor 23, the 
electrical-potential-difference comparison circuit 25, a filter 26, the panel 
synchronizing signal generating circuit 27, a pulse generating circuit 28, and the 
switch control circuit 29, and they are operating. 

[0075] The reference voltage set as the electrical-potential-difference comparison 
circuit 25 and the filtering property with a filter 26 are controlled by control-section 
23b. In addition, control-section 23b is realized by the microprocessor 23. Here, 
control of reference voltage is prepared in the electrical-potential-difference 
comparison circuit 25, and is performed by changing the set point of the digital 
analog converter for generating reference voltage by control-section 23b. 
Moreover, control of a filtering property is performed by switching with the analog 
switch in which two or more resistance of the filter circuit established in the filter 
26 was prepared by the filter 26 based on directions of control-section 23b. 
[0076] Next, the transition (ON-izing) to the normal operation condition of a touch 
panel 1 from a standby condition is explained. This transition supervises the 
unloaded condition of a touch panel 1, and when it detects having changed to 
loaded condition, it is performed. When a touch panel 1 is in a standby condition, 
the touch panel control circuit 2 is in the following conditions. 
[0077] A switch SW2 is OFF and the switch SW1 is connected to the line L5. A 
different edge from electrode A-D of each drive wires L1-L4 of a touch panel 1 is 
in the high resistance condition intercepted from the analog circuit 21 by the 
output enabling control circuit which is not illustrated. That is, drive wires L1-L4 



are separated from the analog circuit 21. 

[0078] The pulse for detection is impressed to Electrode A from the pulse 
generating circuit 28 through line L6, the resistance element R0, the line L5, and 
the switch SW1. Moreover, the electrical potential difference (electrical potential 
difference of a line L5) of Electrode A is detected by the electrical-potential- 
difference comparison circuit 25. If a touch panel 1 is unloaded condition, the 
voltage waveform of the electrode A detected in the electrical-potential-difference 
comparison circuit 25 will be almost the same as that of the wave of the pulse for 
detection, and the peak value will turn into about 1 constant value. 
[0079] In this condition, if an input means will touch the contact surface of a touch 
panel 1 and a touch panel 1 will be in loaded condition, the resistance film 10 for 
location detection and an input means will carry out capacity coupling through an 
insulator layer (the light filter 108 of drawing 2 , the opposite substrate 109, 
polarizing plate 110). Thereby, the part of the resistance film 10 for location 
detection corresponding to a contact part will be in the condition of being 
grounded through the above-mentioned impedance Z1 containing the capacity 
C1 of an insulator layer. The path grounded through capacity C1 as a path of a 
current of flowing by impression of the pulse for detection, by this will be formed. 
Therefore, the impedance (Z1// R0) of the output of a pulse generating circuit 28 
falls, and when the pulse for detection is impressed, the peak value of the 
voltage waveform of the electrode A detected in the electrical-potential-difference 
comparison circuit 25 will fall. 

[0080] Here, when the pulse for detection is impressed, according to the 
unloaded condition of a touch panel 1, the peak value of the voltage waveform of 
the electrode A detected in the electrical-potential-difference comparison circuit 
25 exceeds reference voltage, and by the loaded condition of a touch panel 1, 
reference voltage is set up so that the above-mentioned peak value may become 
under reference voltage. Therefore, the loaded condition and unloaded condition 
of a touch panel 1 can be distinguished by comparing the peak value and 
reference voltage of a voltage waveform of Electrode A by the electrical- 



potential-difference comparison circuit 25 at the time of the pulse impression for 
detection. That is, when peak value is over reference voltage and unloaded 
condition and peak value are under reference voltages, it will be in loaded 
condition. 

[0081] Then, the electrical-potential-difference comparison circuit 25 will output 
the signal (HIGH) which shows that a touch panel 1 is loaded condition to the 
switch control circuit 29 and control-section 23b, if it detects that peak value did 
not exceed reference voltage in the timing to which the pulse for detection is 
impressed. In the switch control circuit 29, if this signal is received, a touch panel 
1 will be switched to a normal operation condition. While the switch control circuit 
29 switches a switch SW2 to ON through a line L9 and specifically operating an 
analog circuit 21, a switch SW1 is switched to the 1st condition through a line L8. 
If an analog circuit 21 operates, each drive wires L1-L4 will escape from a high 
resistance condition, and will begin to impress the alternating voltage from an 
analog circuit 21. 

[0082] Control-section 23b is made to shift to the condition of operating location 
calculation section 23a and detecting the coordinate of a contact part when the 
above-mentioned touch panel 1 receives the signal (HIGH) which shows that it is 
loaded condition from the electrical-potential-difference comparison circuit 25. 
[0083] In addition, a switch SW1 and ON condition of SW2 can be reset by 
control-section 23b so that it may mention later, while they are held by the flip- 
flop formed in the switch control circuit 29. 

[0084] Drawing 7 is the timing chart which showed the signal in the case of the 
transition to the normal operation condition of a touch panel 1 from a standby 
condition. In drawing 7 , the maximum upper case shows the display period and 
non-display period of a liquid crystal display, pulse shape [ in / for the pulse 
shape by which the 2nd step of drawing 7 be generated from a pulse generating 
circuit 28 / in the 3rd step / a line L5 ] ~ the 4th step - the output wave (the 
reference voltage of the electrical-potential-difference comparison circuit 25 is 
also written in addition) of a filter 26 - the 5th step - the output of the electrical- 



potential-difference comparison circuit 25 -- the 7th step shows the condition of a 
switch SW1, and, in the 8th step, the 6th step shows the condition of an analog 
circuit 21 for the condition of a switch SW2, respectively. 
[0085] Here, in the period of time of day t1 to the time of day t3, the input means 
shall touch the contact surface of a touch panel 1 . A pulse generating circuit 28 
generates the pulse settled within each non-display period of a liquid crystal 
display based on the Horizontal Synchronizing signal from the panel 
synchronizing signal generating circuit 27. Also in a wave and the output wave of 
a filter 26, the output wave of a pulse generating circuit 28 and the almost same 
wave appeared, and the peak value is over reference voltage. [ in / in the 1st 
pulse (pulse for detection) from which the input means was generated in the 
condition of not touching the contact surface of a touch panel 1 , before time of 
day t1 that is, / a line L5 ] Under the effect of the impedance Z1 which mentioned 
above the 2nd pulse (pulse for detection) from which the input means was 
generated in the condition of touching the contact surface of a touch panel 1, on 
the other hand during time of day t1 and time of day t3 that is, a wave collapses 
in the wave and the output wave of a filter 26 in a line L5, and the peak value 
becomes under reference voltage. 

[0086] The electrical-potential-difference comparison circuit 25 will be switched to 
the signal (HIGH) which shows that the above-mentioned touch panel 1 is loaded 
condition from the signal (LOW) which shows that the above-mentioned touch 
panel 1 is unloaded condition about the output to the switch control circuit 29, if 
the 2nd pulse which peak value becomes under reference voltage is detected. If 
the output of the electrical-potential-difference comparison circuit 25 is set to 
HIGH, a switch SW1 and SW2 will be switched to ON by the switch control circuit 
29 from OFF through a line L8 and L9, respectively. Thereby, power is supplied 
to an analog circuit 21 from the analog power circuit 24, and an analog circuit 21 
is switched to operating state from ON from OFF, i.e., non-operating state. 
Consequently, a touch panel 1 is switched to a normal operation condition from a 
standby condition. 



[0087] In addition, the A/D-conversion circuit 22 and its circumference circuit are 
also switched to ON by switch of a switch SW2 from OFF. 
[0088] If a touch panel 1 will be in a normal operation condition, location 
detection mentioned above by the analog circuit 21, the A/D-conversion circuit 22, 
and the location calculation section of a microprocessor 23 will be performed. 
Although this location detection may be performed within the 2nd display period 
when the 2nd pulse was generated, when detection within the 2nd display period 
is difficult in time, it may be carried out within the next 3rd display period. 
[0089] In addition, even if a noise occurs on a line L5, the noise is removed by 
operation of a filter 26 and it is inputted into the electrical-potential-difference 
comparison circuit 25. Moreover, the electrical-potential-difference comparison 
circuit 25 performs comparison actuation only in the period when the pulse for 
detection is inputted based on the Horizontal Synchronizing signal from the panel 
synchronizing signal generating circuit 27. Thereby, in periods other than the 
period when the pulse for detection is inputted, even if a metaphor noise occurs, 
there is no effect in the distinction result by the electrical-potential-difference 
comparison circuit 25, and effect of a noise can be made into the minimum. 
[0090] Next, the transition (OFF-izing) to the standby condition of a touch panel 1 
from a normal operation condition is explained. Control-section 23b of a 
microprocessor 23 supervises the unloaded condition of a touch panel 1, and 
when this transition detects that unloaded condition carried out predetermined 
time continuation, it is performed by control of control-section 23b. 
[0091] Drawing 8 is a flow chart which shows the flow of processing by control- 
section 23b in the case of the transition to the standby condition of a touch panel 
1 from a normal operation condition. 

[0092] When a touch panel 1 is in a normal operation condition, control-section 
23b supervises the current of lines L1-L4 by supervising the output from the A/D- 
conversion circuit 22 (step S1). Specifically, it supervises whether change which 
shows that a touch panel 1 is in loaded condition has arisen on the current which 
flows lines L1-L4. 



[0093] If it recognizes that a touch panel 1 is unloaded condition (step S2), 
control-section 23b will initialize a counter (step S3 (TM=0)). Control-section 23b 
is equipped with this counter. And the current of lines L1-L4 is supervised like 
step S1, and a touch panel 1 recognizes unloaded condition or loaded condition. 
Here, if a touch panel 1 is loaded condition (step S5), if it is return and unloaded 
condition, 1 **** of the counted value of a counter will be made step S1 (step S6). 
(TM=TM +1) Consequently, when the counted value of a counter is larger than 
the predetermined value SH, to (step S7) and the switch control circuit 29, 
through a line L10, a reset signal is switched to delivery and a touch panel 1 is 
switched to a standby condition (step S8). In addition, in the following cases, the 
counted value of a counter returns from the predetermined value SH to (step S7) 
and step S4. 

[0094] A touch panel 1 is switched to a standby condition because the carrier 
beam switch control circuit 29 switches a switch SW1 and SW2 for a reset signal 
to OFF from ON through a line L8 and L9 in step S8, respectively. 
[0095] Thereby, when unloaded condition continues only the period 
corresponding to the predetermined value SH, it can be regarded as what the 
input by the input means ended, and a touch panel 1 can be switched to a 
standby condition. 

[0096] If a touch panel 1 goes into a standby condition, while an analog circuit 21 
will stop, the monitor by the pulse for detection is resumed from the next non- 
display period. 

[0097] As mentioned above, the touch panel one apparatus liquid crystal display 
100 concerning this operation gestalt On the resistance film 10 for location 
detection which serves as the opposite electric conduction film 107 of a liquid 
crystal display panel, or the resistance film for location detection by which 
homogeneity formation was separately carried out in the opposite electric 
conduction film 107 on the top face of a liquid crystal display panel Impress 
alternating voltage from two or more nodes (electrode A-D), and the resistance 
film 10 for location detection is made to generate alternating current electric field. 



Change of the current which flows when an input means touches there through 
an insulating layer is taken out from each node, the analog resistance from a 
contact part to a node is measured, and an operation detects the location of an 
input means. And it has the switch SW2 which carries out ON/OFF of the supply 
voltage to the analog circuit 21 which consists of a circuit for impressing 
alternating voltage to each node, the circuit which amplifies change of a current, 
the circuit which processes rectification etc. to a magnification result, etc. 
[0098] The touch panel one apparatus liquid crystal display 100 concerning this 
operation gestalt detects that the input means touched the touch panel 1 by the 
starting detector (control-section 23b, the electrical-potential-difference 
comparison circuit 25, a filter 26, the panel synchronizing signal generating circuit 
27, a pulse generating circuit 28, the switch control circuit 29, a resistance 
element R0, a switch SW1 , SW2). A starting detector operates by the auxiliary 
power circuit 30 prepared independently in the analog power circuit 24 which 
drives an analog circuit 21. 

[0099] This starting detector is equipped with the switch SW1 which switches the 
line L4 which impresses the alternating voltage from an analog circuit 21, and the 
line L5 which impresses the pulse for detection to the resistance film 10 for 
location detection. A starting detector detects change of the impedance by a 
current flowing for an input means by threshold processing by the electrical- 
potential-difference comparison circuit 25 as electrical-potential-difference 
change in the case of the pulse impression for detection, and when smaller than 
a threshold, it distinguishes it from what the input means contacted. If a starting 
detector is distinguished from what the input means contacted, it will turn ON the 
electric power supply to an analog circuit 21 from OFF. 
[0100] Moreover, a starting detector operates to the timing which synchronized 
with the ihorizontal synchronous frequency of a liquid crystal display panel, and 
detects an input means by wave-like attenuation of the pulse for detection 
impressed to the touch panel 1. 

[0101] Wave-like attenuation of this pulse for detection is detected by the 



electrical-potential-difference comparison circuit 25 which operates synchronizing 
with the timing of the pulse for detection. When the capacitor component of a 
circuit increases with the new load by contact of an input means, the wave of the 
pulse for detection becomes blunt, and an electrical-potential-difference value is 
downed. This downed electrical-potential-difference value is detected in the 
electrical-potential-difference comparison circuit 25. ON/OFF of the electric 
power supply of an analog circuit 21 is carried out using the comparison result 
information on the electrical-potential-difference comparison circuit 25. 
[0102] The pulse for detection is generated synchronizing with the non-display 
period of a liquid crystal display panel. Thereby, attenuation of the pulse for 
detection can be detected, without being influenced of the noise by the liquid 
crystal display panel driving signal etc. 

[0103] The touch panel one apparatus liquid crystal display 100 concerning this 
operation gestalt detects that the condition that the value of the detection current 
of an analog circuit 21 returned to the stationary current in unloaded condition 
carried out fixed period continuation, and a switch is turned off in a starting 
detector side from an analog circuit 21 side, and it turns off the electric power 
supply to an analog circuit 21 for a switch SW1 in coincidence. 
[0104] The die length and timing of an intermittent period of the pulse for 
detection which are generated from the pulse generating circuit 28 in a starting 
detector are the same as the level display period of a liquid crystal display panel, 
and the pulse for detection is settled within a horizontal blanking interval. By 
synchronizing the period and timing of a pulse generating circuit 28 with a 
Horizontal Synchronizing signal, the effect of the noise in a liquid crystal display 
period can be avoided, and the wave of the pulse for detection can be detected. 
[0105] Since only the period which inputs with an input means almost actually 
can operate an analog circuit 21 according to the touch panel one apparatus 
liquid crystal display 100 concerning this operation gestalt, power consumption 
can be reduced substantially. 

[0106] Moreover, since the starting detector in the standby condition of a touch 



panel 1 is carrying out intermittent actuation and can also make a circuit small- 
scale extremely, it can also suppress the operating current to the minimum. 
Therefore, actuation with the current (microampere order) of level still smaller 
than the level of several mA which is the operating current which is needed with 
a resistance film method and other methods is possible. Therefore, in the 
condition that there is no input by the input means a long duration line crack, it is 
substantially advantageous in respect of power saving. Moreover, the pulse width 
of the pulse for detection can also achieve the object enough in several or less 
microseconds. 

[0107] Therefore, even when operating the touch panel one apparatus liquid 
crystal display 100 with a dc-battery, it becomes possible to lengthen duration of 
service enough. 

[0108] The touch-sensitive input unit concerning this invention has the following 
focus. In addition, a touch-sensitive input unit is constituted by a touch panel 1 
and the touch panel control circuit 2 in this operation gestalt. 
[0109] The touch panel 1 with which this touch-sensitive input unit has a wrap 
insulator layer for the resistance film (resistance film 10 for location detection), 
and this resistance film, An electrical-potential-difference impression means to 
impress alternating voltage to two or more terminals for electrical-potential- 
difference impression (electrode A-D) prepared in the resistance film, 
respectively (touch panel alternating current actuation oscillator circuit 205), A 
current change detection means to detect the magnitude of change of the current 
which flows each terminal for electrical-potential-difference impression, 
respectively (current change detector 201), When input means (a conductive pen, 
finger, etc.) to change the impedance which carried out capacity coupling to the 
resistance film in the contact location by contacting an insulator layer and which 
was seen from the resistance film contact an insulator layer A recognition means 
(location calculation section 23a) to recognize the input based on the detection 
result of a current change detection means is included. 
[0110] In addition, in this operation gestalt, although an insulator layer is 



constituted by a light filter 108, and the opposite substrate 109 and a polarizing 
plate 1 10, it should just make possible capacity coupling of a bonnet, the 
resistance film, and an input means not only for this but for the resistance film. 
[0111] Moreover, alternating voltage just passes a current to an input means by 
capacity coupling, when an input means contacts an insulator layer, therefore, 
the square wave which the wave of alternating voltage becomes not only from a 
sine wave but from a pulse train -- you need. 

[0112] With this configuration, that input means carries out capacity coupling to 
the resistance film, and the impedance seen from the resistance film changes 
because an input means contacts an insulator layer. The current which flows the 
terminal for electrical-potential-difference impression by this with the alternating 
voltage impressed from an electrical-potential-difference impression means 
changes. Since the resistance between a contact location and each terminal for 
electrical-potential-difference impression differs according to the distance of the 
contact location of an input means, and each terminal for electrical-potential- 
difference impression at this time, the magnitude of change of the current which 
flows each terminal for electrical-potential-difference impression will differ, 
respectively. For this reason, a current change detection means can detect the 
magnitude of this change, respectively, and a recognition means can recognize 
the contact location of an input means based on that detection result. Thereby, 
the content of an input to the touch panel 1 by the input means expressed by the 
contact location of an input means can be recognized. 
[0113] This touch-sensitive input unit includes an impedance change detection 
means to detect change of the impedance further seen from the terminal for 
impedance detection (electrode A) prepared in the resistance film, and the 
electric power supply control means which controls the electric power supply to 
an electrical-potential-difference impression means and a current change 
detection means based on the detection result by the impedance change 
detection means. 

[01 14] In addition, a pulse impression means to impress the pulse (pulse for 



detection) of the peak voltage which defined the impedance change detection 
means beforehand to the terminal for impedance detection through the 
resistance element RO and the resistance element RO (pulse generating circuit 
28), While detecting the electrical potential difference between the terminal for 
impedance detection, and a resistance element RO A comparison result with the 
reference voltage beforehand determined as the detected electrical potential 
difference can be constituted including an electrical-potential-difference 
comparison means (electrical-potential-difference comparison circuit 25) to 
output as existence of change of an impedance seen from the terminal for 
impedance detection. Thereby comparatively easy circuitry can constitute an 
impedance change detection means, and it can control that an equipment 
configuration is complicated. However, an impedance change detection means 
just detects change of the impedance seen not only from this but from the 
terminal for impedance detection. 

[0115] Moreover, an electric power supply control means can be constituted 
including the switch control circuit 29, control-section 23b, and a switch SW2. 
[0116] Although the electrode A which is a terminal for electrical-potential- 
difference impression is used also as a terminal for impedance detection with this 
operation gestalt, the terminal for impedance detection may be prepared 
separately. 

[0117] With this configuration, an impedance change detection means detects 
change of the impedance seen from the terminal for impedance detection 
prepared in the resistance film. And based on this detection result, an electric 
power supply control means controls the electric power supply to an electrical- 
potential-difference impression means and a current change detection means. 
Therefore, while the impedance seen from the resistance film is not changing 
from the usual condition (condition that the input means does not touch an 
insulator layer), it can distinguish, if there is no input to a touch panel 1 , and the 
electric power supply to an electrical-potential-difference impression means and 
a current change detection means can be stopped, and power consumption can 



be reduced. Moreover, when a predetermined change arises in the impedance 
seen from the resistance film, it can distinguish that the input to a touch panel 1 
was performed, and can shift to the condition of making the electric power supply 
to an electrical-potential-difference impression means and a current change 
detection means resuming, and detecting the contact location of an input means. 
[0118] In addition, the electric power supply control by the electric power supply 
control means is good also other analog circuit components (the analog signal 
processing circuit 202, the detection filtering circuit 203, the noise elimination 
direct-current-ized circuit 204, analog multiplexer 206) and for the electric power 
supply to the A/D-conversion circuit 22 in addition to an electrical-potential- 
difference impression means and a current change detection means. 
[0119] Moreover, as for the touch-sensitive input unit concerning this invention, it 
is desirable for control-section 23b used as an electric power supply control 
means to stop the electric power supply to an electrical-potential-difference 
impression means and a current change detection means, when an input means 
measures the die length of the period which does not touch an insulator layer 
based on the detection result by the current change detection means and the die 
length exceeds the die length defined beforehand. In addition, what is necessary 
is just to perform the restart of the electric power supply to an electrical-potential- 
difference impression means and a current change detection means, when 
change of an impedance arises based on the detection result by the impedance 
change detection means. 

[0120] With this configuration, when there is no input from the period of the die 
length defined beforehand and an input means, the electric power supply to an 
electrical-potential-difference impression means and a current change detection 
means is stopped. Thereby, if the input to a touch-sensitive input unit is no longer 
performed, an electric power supply can be stopped automatically and 
unnecessary power can be reduced efficiently. 

[0121] The touch panel one apparatus indicating equipment (touch panel one 
apparatus liquid crystal display 100) concerning this invention is constituted by 



combining the above-mentioned touch-sensitive input unit and an indicating 
equipment. 

[0122] In addition, although the configuration using a liquid crystal display panel 
was explained as a display, flat-panel displays, such as EL 
(electroluminescence) display panel and a plasma display panel, may be used in 
addition to a liquid crystal display panel, and a touch panel one apparatus display 
may consist of these operation gestalten. 

[0123] Moreover, a pulse impression means impresses a pulse to the non-display 
period of a display, and, as for the electric power supply control to the electrical- 
potential-difference impression means and current change detection means by 
the electric power supply control means, it is [ the touch panel one apparatus 
display concerning this invention ] desirable to be based on the detection result 
by the impedance change detection means in the non-display period of a display. 
[0124] In the display period of a display, it may originate in the voltage variation 
for the display in a display etc., and a noise electrical potential difference may 
occur on the resistance film. Therefore, if the above-mentioned electrical- 
potential-difference comparison is performed in a display period when detecting 
change of an impedance using an electrical-potential-difference comparison 
means, control which the electric power supply control means mistook with the 
above-mentioned noise electrical potential difference may be performed. 
[0125] On the other hand, if control by the electric power supply control means is 
performed based on the detection result by the impedance change detection 
means in a non-display period, it is avoidable to perform control which was 
mistaken under the effect of a noise electrical potential difference. 
[0126] 

[Effect of the Invention] As mentioned above, the touch-sensitive input unit 
concerning this invention is a configuration including an impedance change 
detection means to detect change of the impedance seen from the terminal for 
impedance detection prepared in the resistance film, and the electric power 
supply control means which controls the electric power supply to an electrical- 



potential-difference impression means and a current change detection means 
based on the detection result by the impedance change detection means. 
[0127] With the above-mentioned configuration, while the impedance seen from 
the resistance film is not changing from the usual condition (condition that the 
input means does not touch an insulator layer), it can distinguish, if there is no 
input to a touch panel, and the electric power supply to an electrical-potential- 
difference impression means and a current change detection means can be 
stopped, and power consumption can be reduced. Moreover, when a 
predetermined change arises in the impedance seen from the resistance film, it 
can distinguish that the input to a touch panel was performed, and can shift to the 
condition of making the electric power supply to an electrical-potential-difference 
impression means and a current change detection means resuming, and 
detecting the contact location of an input means. Therefore, the power 
consumption in the standby condition of a touch-sensitive input unit can be 
reduced. 

[0128] The touch-sensitive input device concerning this invention is set to the 
above-mentioned touch-sensitive input device. A pulse impression means by 
which an impedance change detection means impresses the pulse of the peak 
voltage beforehand defined to the terminal for impedance detection through the 
resistance element and the resistance element, While detecting the electrical 
potential difference between the terminal for impedance detection, and a 
resistance element, it is desirable to include an electrical-potential-difference 
comparison means to output a comparison result with the reference voltage 
beforehand determined as the detected electrical potential difference as 
existence of change of an impedance seen from the terminal for impedance 
detection. 

[0129] The comparatively easy circuitry which used the pulse generating circuit, 
the electrical-potential-difference comparison circuit, etc. can constitute an 
impedance change detection means from the above-mentioned configuration. 
Thereby, it can control that an equipment configuration is complicated. 



[0130] the touch-sensitive input device concerning this invention ~ the above - in 
which touch-sensitive input device, when an electric power supply control means 
measures the die length of a period without the input by the input means based 
on the detection result by the current change detection means and the die length 
exceeds the die length defined beforehand, it is desirable to stop the electric 
power supply to an electrical-potential-difference impression means and a 
current change detection means. 

[0131] With the above-mentioned configuration, if the input to a touch-sensitive 
input unit is no longer performed, an electric power supply can be stopped 
automatically and unnecessary power can be reduced efficiently. 
[0132] In the touch panel one apparatus indicating equipment with which the 
touch panel one apparatus indicating equipment concerning this invention comes 
to combine a touch-sensitive input device including the above-mentioned pulse 
impression means etc., and an indicating equipment, a pulse impression means 
impresses a pulse to the non-display period of an indicating equipment, and it is 
[ the electric power supply control to the electrical-potential-difference impression 
means and the current change detection means by the electric power supply 
control means ] desirable to be based on the detection result by the impedance 
change detection means in the non-display period of an indicating equipment. 
[0133] With the above-mentioned configuration, since control by the electric 
power supply control means is performed based on the detection result by the 
impedance change detection means in a non-display period, it is avoidable to 
perform control which was mistaken under the effect of a noise electrical 
potential difference. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the touch panel 
control circuit in the touch panel one apparatus liquid crystal display concerning 
one gestalt of operation of this invention. 

[Drawing 2] It is the mimetic diagram having shown typically the panel part of the 
touch panel one apparatus liquid crystal display concerning one gestalt of 
operation of this invention. 

[Drawing 3] It is the top view showing the opposite substrate in the touch panel 
one apparatus liquid crystal display of drawing 2 , the resistance film for location 
detection, and the electrode for location detection. 

[Drawing 4] It is a circuit diagram for explaining the basic principle of the location 
detection approach by the electrostatic-capacity coupling scheme. 
[Drawing 5] It is the circuit diagram which expanded the circuit in one dimension 
shown in drawing 4 in the two-dimensional case. 

[Drawing 6] It is the block diagram showing the configuration of the location 
detector in the touch panel control circuit concerning one gestalt of operation of 
this invention. 

[Drawing 7] It is the timing chart which showed the signal in the case of the 
transition to the normal operation condition of a touch panel from a standby 
condition. 

[Drawing 8] It is the flow chart which shows the flow of processing by the control 
section in the case of the transition to the standby condition of a touch panel from 
a normal operation condition. 



[Description of Notations] 

1 Touch Panel 

2 Touch Panel Control Circuit 

10 Resistance Film for Location Detection (Resistance Film) 

21 Analog Circuit 

22 A/D-Conversion Circuit 

23 Microprocessor 

23a Location calculation section (recognition means) 
23b Control section 

24 Analog Power Circuit 

25 Electrical-Potential-Difference Comparison Circuit (Electrical-Potential- 
Difference Comparison Means) 

26 Filter 

27 Panel Synchronizing Signal Generating Circuit 

28 Pulse Generating Circuit (Pulse Impression Means) 

29 Switch Control Circuit 

30 Auxiliary Power Circuit 

100 Touch Panel One Apparatus Liquid Crystal Display (Touch Panel One 
Apparatus Display) 

108 Light Filter 

109 Opposite Substrate 

110 Polarizing Plate 

201 Current Change Detector (Current Change Detection Means) 
205 Touch Panel Alternating Current Actuation Oscillator Circuit (Electrical- 
Potential-Difference Impression Means) 
R0 Resistance element 

A-D Electrode (terminal for electrical-potential-difference impression) 
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f-^/K^-y^-fey-f ) A*gM*%1^§^Tui> 0 

-yf-A^A^Mfi. fyU«'#H5S 5 6-50 
0 2 3 O^&fB. W8- 2 9 7 2 6 7^f8. # gfl 
2 00 l-4 2 2 94^fg^t^§tlTV^|, 0 
[00 03 ] Z\ZX\ ±IE^SBgft5 6- 5 00 23 0 
^ffifctt. ^ y^U^m^Z^X^ymzX OiJl 

/^A^M*?^§tiTV^. k^^T\ ^Oia^rT 
•fn , fiKl^^^ k kjrbKLTT 

[ 0 0 0 4 ] ; r-C, mrnHlKXte. 9 y W*Jlffi 

m®xw£mmi-&. zix. mb&x±imm& 
wm±&imL. ttitzx ^^mixmiaix^m 
mmn^iimtri z k mm ix , mmmmmco 

[0005] lj&»u mmtt?ti. mmmmrnz 2 

n%A<7Mh ■ mmm±~th%y:<7)mmtf$Lth. - 
if, Ti-v?-®m^ttxn, mmm&ivcez 

[00 06 ] T^n^Sg^^TIi, ^ 'y^y^v^ 

im Ltimizmm* mti^wMm^ittmni ix 
mt&<vmm$:M-&^&tzwz±im^m^t$:M 
m?& tzfocommmz.. mmztifztmitmbfiixms: 

-fvfmm^imxn. smm^tm tx-mz 
&<<7)Ti-vymm£m^&&g&b&. ±IES 
^mj±^iiic^7t/xc?)£pjD. «?io^^ai^(i. - 
mzmm^AiifMzxftbtih _hjB*ni»3& s 4 

[0007] 
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it. rmm^m^^^tfrntiw ^y&m^vx 
mmm&msm. t -mtz tu ^> x u -mm- 

^zmmz^tfm±u\ ±tz, zcomsizimw. 

xn, mwm)ffi±% < %h kv^mm^tx^^ 
[0009] Mitt. ±tmmmmn^z^mtmh 

^mm^m^MM^zx 0 ^5 y f izn txm& 
mmzmtih e: 1 iz% 0 . ztuzx ^ xhn^mm 
ztit^^z, mmm-^zmmmmmbtix 

U*ffi9t&Zbiz%Z. r+ummt. -hfB 
WHzh, mm=F. 3yr>y, Mt-vrnzmt 

[0010] Jg)W**ffijSi-4*ffif: LT(i. 5SW 

mmmmm&Titzv. s/Njt (m^/mmt) # 
xcommiti&zk. mcogmmmzbtix t± 

0 0 

[0012] *3gHjj(^ ifE^lljgt^T&Sfifci, 

oT-feo. zmmi. Ti-uymmzx&rmmjjz 
m$tzz\ k tzx rmw^tb k LxmrnmbM^w 

[0 0 13] 

[itM£ft?^l> ? >y^* 

k , ±fEffiMfci£{t^cM*omi±EpjnJj» ^ 



&mzM^ ^x * cdaj] mm-f i> vmm. t . -ties 

. ±aM y t°-?yx^f^#f£fc J: SlttKS 
[0014] ±IEOffifi£T1i. A*#li^gMtgM 

-r h z k-t h z k x\ zcoAttmtmm t mmur 
^mm^^fdixhWif^it-th . ^ o # . a* 

¥S^^jB!fig t ^-mJOTnfflS^ t coSBSS tJiE t xm 

immt&n&mam^knmnmMffmzzz k 

^«ia=5r4;i:t!5r4. i<0fcft, ^O^tOA# 

izm^xmm^mH^x-K, 0 a^^so^m 

s\coaji ftmtmt hzk # s . 
[ 0 0 1 5 ] t tz. ±M&msL?tt. J yv-yyx£ 
ttm&®ff. msLmizmf^titzj y^-^y^mm 
jffiFHphfttu y^-^yxcomt^mm-f^ 
x. zmmmzm^x. uiimmm^mvs. 

So Ltztf^x, mmfr^tzjyv-yyx-hmn 
covm (XJi^mmmmmmix^^m) t*t> 

mtit^ttzk % £H\ ^ -/^A-^/tXV^A^^T^tL 
kifiX^h. 

[00 16]:«J;9(:, ±fE^«T"(i^ -y^^vF 
^AHggt0#11«Igtcfcitl.f^§«^Srffi})it-|> Z. k 

SJi^ScO^ ■y^^°*;«A*^t}lffl Lfc^t 

a. g^jiB#r H iffiffl^^tt-i> ; 1 1"^ i> . 

[0017] *fffll£.fcl>9 7f^^Aj]gltl 

lt±ie-< yv-yyxmmm^zttix^&^tz 
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tzA y^~9"yxcomtco^mb LX&Jrt&WBtMt 

[0018] jifBcofius-ca, 'vuxmmf&vmBit 

fyxmtm^mmm-h z t h . -tit; ± 
o . ^mjiSc^si-ft-r s ; t zma-tz z t &xz 

[0019] *^BJt^|,^ -yf-y^/^A^Ett. 

±IEMti^? -y ^^;^A*^Mtfev^ . ±fEH 

§ mm i . aw^fcus mitz t § t 
»sf?±3ts;i:Aii:u->. JiiamjEErttp 

[0 0 20] ±iao«T1i, ^ft&ht>tvk.&Z<7M 
[ 0 0 2 1 ] ±35Mtii)*e>? yi-i^n^Kim 

mb. m^mmbm^h^izbizxK). *%miz 
m?v i-m^i-tkmm^mmmfc-ti z t vxz 

[ o o 2 2 ] ttz, *miimi>?vi-'**}\^wmk 

xmmm.b, m&m.t*®.&4iirt:x%h9 

mm^tcowmmmzj wx it l . JMTiffi 

rmzmf6±mAy^yyxmm^mzx6mta 
^zm^<z\bvmtu\ 
[0023] m^mm^m^mrmzt5^xn. m^mm 

^XmJ±^»tl>;fc^l> 0 Ur#^T, ±IE€ffi 
fcfcwc, H^r B lT'±IE€J±ibK^ff3fc. ±sy>f 

xm&zi ^xnwmmm^&m^fzmmzft o «r 

[00 24] >ItLtMtT. ±IE^Sfi!cT-(±. 

i^im-M y v-yyxmmft^mz x mtamt: 
izM^uxwtsmmm^mzkwmzftotzzt), j 
a xnmBwizk m^tzmmzm - t $«t* - 

btfX^-h. 



[0025] 

i up t> m 8 ts-s'v ijjoj-mtf . simm o t& s . 

[ 0 0 2 6 ] 02 (4, *IMItI^ «y 
^HT'fe § . 9 -y ^ ^;l--ftS?Sffi^gS 1 0 0 

(mis%M) 1 0 3. mm (jsisso 104, tf 

TTW 10 5. ?fe a a ii 106, MftWUJi 

imm) io7. *7-7^mio8, m^iss (n 

2MM.) 10 9. fciVTOH (H2fiBt:«0 1 1 0# 

[ o o 2 7 ] OT. ^ vj-m^-ikmm&m^mm 1 

•y 10 4C03& 

l<7)ffl±t«. TFTT^^ 5#'ffM§tl. EISL^U 

Hsits^v n u ^ fix i (vmmn 

«Bi7?r 7"-? h U ^x^T-»Six§ tcOTfcS 
fc«>, TFTTW10 5^ffM§^m^SKl 0 

*«1 041OTFT7W 1 0 5(4, ^ft«^U 

3 y^m&is u n y * ir<o¥Wtt» ji* n 

^y^'X^ (TFT) MinZtltzhCDXfol, mWiCD 
h 0 . *^ffiWt(±SiS««rt^ifilEfflT F T £ » 

^4. =Sr*5, TFTTH 1 0 S^SfiSct-SliSlfflTF 

h>)7XMMcr) _ht{±TFTTU>f 1 0 SfcSo Jot 

[oo28]r7f^ 7'v n u ? xas^^j-rssM 

1 0 9 com^M 1 0 6 fMOffitJi, % 7-7 411910 

8b, mm i Tomfrt>ftm$tifzttfomnmi o 7 

^'^ eo«^ T"»il $ fix ^ h . 
[0029] T?7M7'Vh>J?XfflKfc>rfftSiU o 
9fc^)S^{t^^JSftJil 0 6tMtT(4. ttfom 

mmi 07 bm^i^mmvMbizx^xmm^biz 
mwrMEimrnztiz. zcomEwmzx^). mm 
^-mmmtL. >^v9va y 1 0 l^^mtzm^ 
mttzbtfixti,. 

[0030] c\(D9 7fA*;HMI B H flg^i l 0 
OTti. Mt»I#«gl 0 7£^ffl<7)4±Mm«fc tTO 

»fflv^<o-ci±*< , mmsmm 1 0 1 lt %>m 
^5. -f-t-T. Mi^S€M7^^ffl*amffifcLTffl 
^1. t # t . fiM^KfflffiiJiMfc Lxm^h b%tm 
mm^mt, wzwomi-Hd^^x^i. 

[ 0 0 3 1 ] Srii. ^ 1 0 7 fcfiM^ 

ffifflfitiiM 1 0 1 &m-mtcb&%&tz^xmwt 
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mmm 1 o 7 teMi^fflffiiJiJi 1 0 1 ^so^awc* 
l>*§^fc(i, M^fflffiMl o^wi^wm^i 0 7 

tu> 0 jarrta, Mftwmai 1 0 7 §HiM^fflffiftBi 

1 0fc*t-|>^fcifel> o 

[ 0 0 3 2 ] £fc , 9 vi-J^V 1 i±, fiffiSiffifflffitn: 

mo (mm) t, znmMzmixtrtmfrb 
mtitimmzBm-him&t *&A,xim.zti& 
hcDXhi. ttzfj^x. m2comtsxn. omasum 
mmiot. tmmtLxm?-7Wio8. 
m^mmi 09, tszvmmii 1 0 (stt-e^-ht 

* ? >y 1 1 #i 5 £ £ . 

[0033] 1 o»4Rtii 0 3 1 

v^ffi»»aifflffifSJiB 1 0 ftvmm-commz&fez 

tlh (H5#H3) . ttz. Z\tlt>(V9M.A-T)\i., fiM 

$mj0K2oofc^§3fi& (H6#ai) . 

[ 0 0 3 4 ] *BH«Wtfev^(i1*t:Bft!5rv^R 
[0 0 3 5] flBfc&l 0, fo&Ui, *<?)±.tZ]8&Ztl 

mmmm 1 0 1 vmnmmmm .tszv.Atmm 
t <nmzffl&&^Msm&<?>£§tx'$> h . 

[0036] ^fc, ? vi-^wVWAJlZ'ffofzlsb?) 
[0 0 37] ? f yy Vb®Mte&ZtLZ z 1 t^ssaa 

mt. imm&mmimi oo^-msA-D^iut 
tut&wm&mmit. mmm^b^vMA-^D b<?m<r> 
mkbMmtffoh, Ltzf^x. {mmm&mmi 0 

04PBOttfiiA~ D JtM^t#lSA— D 

£ . 

e = r i ! +Rj i j + ( i j + i t 
= ij (R (Z+ r ) +RiR 2 

ii = e ( r + R 2 ) / (R (ZH 



[0038];;t, @4^' * i| 

[ 0 0 3 9 ] H4i±, mmwit&it£iz£ mmmta 
mm&m^mm iootii 2 ^jtm^p 0 £ *> oe 



[0040] m«A ■ Bo-fix^iiii(i, ^-mj±^ 

mfflOffiK r ilT ^ h . mSA tfgft £>*lfcjg 

Sri ^'7 y F t OfHltii. ^ffl^»M^SS€J± e if 

zcob^, m&Atn&Bttemzmw± 

fe^ti 0 ^7 y FlzttLxn$Lti i M%mzmti& - 1 

[0 04 1] 5rfc, jgftr£^rL-T*SA ■ BtEpjD§ 
[0042] ATJ^a^M^T^ffiM-tl, . 

; z. x\ mmmftTt^wMA t xwmz r , , mmm 

4J-T3&»t«SB4 , CffiK*R 1 , R = Ri + R 2 tt"l>o 

i 1 . m«B rMiim^ 1 2 1 t^i-^. 1 

[0043] 

e = r ii+Ri ii+ ( ii + i 2 ) Z -(^1) 
e = r i 2 +R 2 i 2 + ( ij+ i 2 ) Z -(^2) 
±lE^3f 1 tJ i tX5* 2 frt> . iilTO^ 3 *J X V'^4 

[0044 ] 

ii ( r + Ri ) = i 2 ( r + R 2 ) ■■■ (^3 ) 
i 2 = i i (r+Ri) / (r+R 2 ) ■■■ (^4) 
3S4 1 tZiVstZ b , lilT^st 5 o 
[004 5] 

(r + R^ / (r + R 2 ) ) Z 
+ 2Zr + r 2 ) / (r + R 2 ) ■■■ 

[0046] 
-r) +RiR 2 + 2Zr+r 2 ) ■■■ (5^6) 
[0047] 
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i 2 = e ( r + Ri ) / ( R ( Z + 
Z\c\X\ RL R2^t^M£fim£ffl^Tirf 
fc. iU8) j&^&ftS. 

Ri/R= (2 r/R+1 ) i 2 / 
r fc R(2MnT"fc«><7)T\ WIA^BEfLSmSi i i:« 

tRi/RSr S ; t S . 
[0 04 9] Sris, Ri/R(±, >fyt-mztflt 

MgAT''^«D^8^£U A*#S<7)ffiil (^y 

[0 0 5 0] 03fciVl25£#EHL%^. ± 

IE 1 ^Tu^i^tfe ft h mim* 2 &7ctftf§&fcSfc*: L 
x = ki + k 2 ■ ( i 2 + i 8 ) / ( 
Y = ki + k 2 ■ ( i i H- i 2 ) / ( 

fcYfcLTU*. ifc, k^^-fe-yK k 2 (2»C* 

[0 0 53] ±fBO^ 9fc±^10 tSo'Wf . «fi 

-C#£>;fiMMti2. 'J -7 U -feM >- a yffiE^fr? . 

i i imsmmmm i o tts(ts«s(aa» 
w ^ - y £ suft-r s fc * . sa*»^E t*sfiFi-4 

[ 0 0 5 4 ] JMLiz 2 a t. HCIiilKl 

fir^t J: o a^jwsm l t v ^ v rimx- i> mm a~ 

D£Stl£«»^'0fei2&£>%V\ §s«f2, 

msst . A^^^SMLTus^fjx^mffiA-Ds- 
s # $ & . ±iaost 9 & «t ^ i o «m 

[0 0 5 5] ±fBOMT12. fiM^mfflffifiiBi 
P^HSA-D £11* U #««iA-D 

ii^-r I. £ t t i o . 2 ^tcw^js^- o & h ~m±.tzts 
mt>ti&i> coxn^i . 2 ^Tcfl^^eg^ait^^m 

«^ft{£t(2 3 T"fc l> *\ ttffiZ>&£ 5 ii[±tiMJD$-tt 
[ 0 0 5 6 ] _B£ LfcHSfc Lfc^oT, SM^TO 

? -/ *y i^H -Wm&3M^%m 1 0 0 tzti? ■■/ A' 



r) +RiR 2 + 2Zr+r2) ■■■ (j^7 ) 
[0048] 

( ii+i 2 ) -r/R - (^8) 

[ 0 0 5 1 ] 0512. 04 tSS Lfc 1 &7uO±§^O0j$ 
£ 2 <JOn<0*§£fci&*; Lfc HI80t*£> !> . 0 4 fc^rf J: 

at. es^mfflisKJii oo4P^m«A-Dt(2. 

P]fflWs^^mJ±«n§ixl> 0 A^ 

h. 

[0052] 

i 1 +i 2 +i 3 +i 4 ) ■■■ (5^9) 

ii+ i 2 + i 3 + i 4 ) ■■■ (5^1 0) 

mmmi 2 ( m 1 ) ^istt ^ti-c ^ s . 
[ 0 0 5 7 ] fig^ttifflffifiiMi oti. m&m^ 
mszim&mmztmicm&mmzm&mi 0 6t 
EPjn-ri>/ift^^i2»€M 1 0 7 1 lt fciairr s . a 

^-#;SJfe B a ^gi 1 0 otziim&mmmm 

[0 0 58] S&fc, ^■y^-A^-#:MMail^ga 

1 0 0 1<2, 1 0 1 9 vi-m^mm 

x.r_a>xA -vi-ymmzx 0 . mm^f^^m 

^ •y^^.;Hljfp@^2^fi^ttifflffii3lK 1 0 b^M 
3*14 . =5rii s ±3* Ufc J: 5 tfiWBiaifflffifiiJS 1 0 

i o 7 1 (2Mti^t4iitv^ t i < . 
^t(2fiM^tfifflfi6iai i o m 9 vi-rt*mmm 
2 it %mm tTfc< z. b ftx § h . 

[00 59 ] 06(2. 9 <v^r^)V%m®n2{ZHtfh 

imm&m& 200 nm&Zrtt?* -y ^ 0t-s> s . e 

E^tti@£#2 0 0(2. fu^tiifflffiKMl 
DtMJtGLT4-3<7)^I^t^t±i0£#2 0 1 mtXVi 

&vmt\m#mvi 0 1 tmsA-D 

(2. mWgKr^'f£(t^T^I> 0 LT. #«M 
^^m[MlS#2 0 1 fc . fcO 
[^t. ^-y^^^?1ffi»^«@^2 0 5*^^im 

[00 60] Z\c\X\ ±ME&9&itf&l O^ffll^C 
iitoT, _hlB^9fcj;^l OcomSEM-iifc-?-*! 
ftici^ci, (c{2gi*) tM^^iTi^tfe* 
^'#^tLS 0 ^^T". fiM^m0ff^2OOT"(2. A7J# 

t^mtM]M&2 0 1 12 vmaH-z bbuz^ mmmmm 
mm 0 1 iz£-7xzti?timtwmTmmLx&j} 
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[0061] mf&im&®$ ! 2 o i coaj^a, 77n 
ymwi@g&2 0 2tioT§^tmti§^ 

2 0 2Oftjj(4. i«7^^'jy«2 0 3(;j;') 
§ ftfcfc. Sot. 7 >f Xfifilts^kW 2 0 4 
fcA^SiiSo y-fXm*ESEHI»2 0 4(i, 8S&:m 

4-y u >m$2 0 3ff)m^t:mmLL. xttmm 

ii-c tTm7Jt-|> 0 

[0062]ft^ci 1 -ci 4 £y^ XfgiESWfclilK 
204j&^WRofc7-H3 ?"?/Pf7 !✓ y -9" 2 0 6 

(4. ft#c ii-c i 4 ^-e«jin*rA/D^jiig»2 2 

A/D^«2 2}4. ft#c i^c i 4 Jf 
i^VWfcLfcr— *DDi~ DD 4 fc L/C, v^PTa 
•fe -y^ 2 3 £ i *5 *LS fcMJtfiJgP 2 3 a MS . 
HMM^ 2 3 a T"(4 . T- y D D l - D D 4 JJE* 9 
1 0 tS-JV^SMaS^M^Sriiai-f S . 
, _hlB3^ 9 8 J: t>"^ 1 0 *aj$*ifc&* 
(4, *«Dfltt3>BLfc U -7-trW v a >1f lE^lfiSil-S. . 
[0 0 6 3] ffl{tt*ftJHIB&2 0 0coa^. fiSr, 

M;^tfM2 o i , Ti-r3?m*&mm2 02, «t 

ift7 4 >W U y^Hlffi 2 0 3 , / >f XMiESHfclilft 2 
0 4. / M 5ciMS«ft» 205. i-i X 1<T 

7ny*^/W-7Vy-tf 2 0 6^77 ny"0g§2 1 £fM 

[00 64] lcoTi-v?'®m2 1 (4, ±j£cDj: o fc* 

®»!i^'y^^.^WJjfl«@£#2 0 5fc, mil 
TO±«SISE^HiIIIffit s SSEHISti 7^n y'ff ^ 
a@g& 202, im? a )V? y y y@££ 203, y >r x 
f^ami^ 204 tffii-r s . .1 t\ 

tffi S y v f-; i*;I^tfMift^§§K 1 0 0 T14 . 7 

£ y >y ^ ^/HgflfflTO 2 tiSCtT V ^ . £ c0ffij£fc"O 

[ 0 0 6 5 ] h 1 (4, ^mmnmizim y ■y^*/u— 

#;MM B B H ^gM 1 0 0 fcfcfts y >y ^m*4«« 

2 c?)fltfig^ sH-y n -y y HT-fc a . 

[0 0 66] JJlTtfc^t, r y 7f ^vi. 1 <mtm 
KOFF ««J ) J fc (4 . y v ^ "? Wl^tPIUSS 2 
^>ft ^tf^V , r ? . y 1 ^ii^ijff 

««J(ON««JJ j fc(4. y v^M^«P0S£2^{£ 

j f: (4 , y -y ^ ^4- 1 A^J^WlT I * 
&tvKJg£. r^ 7 fA^/n?)|MIj fcti, y-y 

[ 0 0 6 7 ] y «y ^^.;H[j»0^2^^tO^Tf^ 

its. ±MT-tt2ym&2 i«i. r^n^0»2 1 



-y^-SW2^^LT77nymi®0^2 4fcfg|f§Tit 
V^S. X>f 7fSW2)i s ON^It(i7tn?ll2 

1 bmitt&tzwz<mttm^Ti-v7m:Mm§2 a 

frt>@&Ztl. y^ -y^SW2#OFFcWJT1±±fE 
€7J*W$fl^V\ :m^7fSW2ll 
X-f -yf-$ij»@g#2 9 tISL 9T"fS^SilTfc 0 , 

■■^%mm%29i l zi.m\ , mtih, ^a. a/d^ 

[MlE2 2^^Ojt|ja0g#iX^ >yf-SW2£^LTl£L 
7^om7J^m§tiSJ;a^oTUTiJ:v\ 
[0068] fig^ttifflffiKM 1 OtOmSAiiX^ -yf- 

mmL4 k zmmtzim (® 1 w&) t . v&Ak 

5 bit ®ffith ViM ( H 2 tfSI ) 0 of! 

Siatio-cv^. ;oy-f 7fswiit SBiEfs 
^7 ^-$ij»0£« 2 9 1 11 l 8 Tim § ti-c 0 . y >f 

•y ^-$IJ«0£^ 2 9 £ i 0 MWZ fih „ 
[00 69] *L5tt, &ft*i 1 R0fci:V'§|L6£^ 
Lt^^x^0ff^2 8W#M§iiTv^ 0 AVt/y^* 
HIK 2 8 (i , BfSO t - y Sr * "f S Tft 
oT . JSft^ttift §;J<TMIi«»:ffl 

}vxmL®msizw^)vmm^%>mm it^ 

[00 70 ] HL5«, 7^y26£tf-LT« 

Dm«Aco€J±fc, »mE (mm) btmmMmm 
25iz£nztmT^&£oi l z%^-£v^ 0 mm 

Hffitt . ttffiJrbtSSEK 2 5 (CIS je $ fix ^ s „ 
[00 7 1 ] 7^ 4 y 2 6(4. €J±€J±JtiB«2 5 1 

ii^iismsAtomjim^*^, ^^mufi^^t^ 

;t,y 2 6«i. mnmm&2 sx-nwm&m&vm 
■ri. 

[0072] nmmm2 nmMz^vxmt 
mt2 m^m^m^ivxtmrn^fitzm^z. ^sao 

»[Mi£#2 9*5 xm\mm2 3 b tins. 

[ 0 0 7 3 ] y^ •y^$lj«@^2 9(4, €J±M«2 
5tj:|.JtSIS*ta^V^Ty^ 7fSWl ■ SW2J 
it,^>f >y^-$iJffl0S§2 9(4. MfflgP2 3 
b^oj*o^T<-g.ft-f-tJ:oTiy-Y 7fSWl ■ S 
W2£§Mt-!> 0 

[0 0 74] ^fc. 7^n7ot7t2 3. €J±it^ 
HIB2 5 . 7^/^26. ^"^™i^4i@^2 
7. )V\,7.%£g£m%t2 8. y^ v^-$[JtP0|f^2 9i4. 7 
7nX1tiM£2 4 t (4S'J(;fS(t 6tl^»«}JI0£#3 
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[0 0 7 5] ni±km®$%2 sttassfLsaewjEE, 
& * 2 6 k i & 7 4 u >mm±. mm 

S52 3bfci;oT§iJ»£^!» 0 5rt>. $ij»§fi2 3 b«. 

¥tff^j«ii «JEEJt*g0«&2 5tiS{t^ 

ffi£§M§H2 3 b {Z i -?T»f£ - £ i Ofrfcfi 

y < )vmwr>mLm&m: . wm 2 

3 b 7^/^26 fcgtt&flfcT^n 

7"7^ ■y^T«J0Sli.ac:f:fcJ:0ffi)^5. 
[ 0 0 7 6 ] 7 1 ^aWJOB^feiift 

^itLtzZ. b ^^LtM^lhtih . 7 >yf-n*;l/ 
1 ^#«m^;*) S fc £ 7 >y 2 (i 

[0 0 77] 7^ 7fSW2(iOFFtfeD, X^ 7 f 
S W 1 (iJftL 5 mgNftSftT ^£ . * v 1 i0# 

L&^ittTM *-7/WMffll|II&&fc i T^n^W2 

l-L4(i7^n7M&2 la^flJOeSfrO^. 
[0 0 78] HffiAKJi, *L6, J£iS*7R0, KL 

(HL5^)«J±) (i, «fflt(8HIS&2 5tj:'5f*aj$tL 
[0 0 79]^ ^X. 7 >y ^ ^ 1 <7)im 

t , immm&mm 1 o t A7j#&fc «tsi < h 2 

c^7-7 10 8. ttfoSMl 0 9, ffiftSU 1 

0) *ftLX®mg&t&. ^tiO, 

1 zirtsimj yv-yyxz 1 £^LTfg«i$tii>« 

ffWM§5fiS ; b tz%&. IfzftnX, wxmm 
$%2 8 <ry&-hv>A yx:~?"yx ( z 1 //r 0 ) #ffiT 

[0 0 80] 7 
«y^*/P l ^a?^rcti*EEtfc«lllK2 5tM 

§ tn> msA^mji^Bo t - 9 \mwmm»mt . 
9 1 ommr&iMiv- 9 <mw$®& 



of. ^ftffl^7k7Ep«^ «fflt*g0M2 5ti"9 
m®AO€l±^ob-^ffih»mJ±t ££b$rf S d 

t tiot, 7 '7^^°^ 1 mnmxmt 
fcwsfts i t ^T"^ s . 0 . ^-9immmmf± 

%ffix%&Wr£t,zimffivmt%&, 
[008 1 ] ^c\x\ n&tmm%2 5 a. mftww 
x&maztix 9 a 5 y nza wx t r- ^ ffl^a^ 

^m^ftFJT'^S Z t Z^rtm^ (HIGH)^7 

<mmm 2 9 a x vmw® 23b ta^-r i> „ x >r « y 

f-$IJ»@£^2 9^'ISL9^^LTX-f 7fSW2jON 
K:flJ0Jfti.TT-tn^[lIK2 1 ^»§€l> i; b i> 
mL8Z-fttXXj 7fSWUIlfM0M 
h . T^n^W2 1 ^»#§^l> t . #lEftHL 1 - 
L4(4SStiim^fe]lLTr^n^E£#2 1 *^<7)^ 

[0082] Wm2 3 b(i, « J EJtlRI3B&2 5*>fe± 
Ifi^ v ^t*^ 1 ^'t^llT-S) S ^ t ^^i-ft^ ( H 

igh) z%v&b, &MMtam2 3amm^txm 

[0 083] ^rfc. X-f 7fSWl ■ SW2^)ONtl 
(i. X-f •yf-$IJ»@^2 9lZtmt>tltzy ] J 7 77D7 

T^t; i o &mtih bbi>iz, mmti x o cmw 

[0 084] 07 li, ^'y^^;HO#«H^A>il 

- h Tfc i> . m 7 tfc v , mmnm^m^crm^m 
m b im*m® tz*Lx\.^. ®7<7)2&m& 

L5lZ&tf&;VUX ; $iB$:; A&m±y 41V92 6t0ffi 

20«E&. 7SBttX-Y -yfSWl^J, 8I5S 
[ 0 0 8 5 ] i^Tti. m\t 1 *^ff#Mt 3«1t 

'mmit^m^mm^zm^x, m&m<7> 

Iff. •oi 0 A7J#©^^ -y 1 OgMH^MtiT 

a. 5 ti3fts^^7 ^ iv9 2 e^mtsmnzio 

B§fJt 1 t^fjt 3 b?)®, Oi 

^ 1 0»MHt;MtlTUl>«ST«§fi^m2^VI/ 
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[0086] nj±£b$«2 5(4, v-7immmmj± 
%ffib%&m2Jvvx£m&i-ii:. xa v*mmm?& 

2 9 'XOftTJ £ , _hlB? «y ^ 1 3& I *H^?^K®T* 
lUb^-tH^r (LOW) ±IB^-y^^-;H 

^^STfcs 1 1 < h i gh ) m m 

mj±ib^0lf^2 5<7)ffi^H I GHmt. X 
^y^M«£2 9fcj;>9§|L8 ■ L9£tf-LTW? 
*1X^ 7 fSWl ■ SW23& I OFF*>6ONtflJ0l«i 

ttiii, ;tu;J;0, rto»2 1 tr^n^ii 
ma&2 4*^«*^*&§ii, T+v?®m2 i#of 

[ 0 0 8 7 ] 3r&, A/D^»2 2fci;l^«fl 
Efl&tJK-'f -yf-SW2<?5flJ0SlitJ: OOF FjEpjoON 

[oo88]^y i tmnm\mm^h t , 

T^n7'0K2 1 , A/D^»£2 2 , & itP*7>f ? 

mhtil . ; ^tilt&ajti , H 2 ; titz 

m 2 m^tm^tnbtix t ± v n 2 ^ssssisirt? 

[0 0 89] 1&L5lZS4Xtf%*kliZbLX 
7-f/^2 6<Of^ffltiO-t<0/>fXli|S!*i5fl.T 

mutbiM 2 5 s ft 5 . tti. wj±mm% 2 
5(4, ^)vmm^ f mmif)^^Y^mm^ 

^atj §iii>jfir B ^.^fiir H iT"(4, mi j a xtm& 1 
tz t ix i>nf±tmm%2 5 izx&mmmzizBwv 
& < , y a x<Twm m-mz-t h z\ t tp?% z> . 

[ 0 0 9 0 ] mz , ? >y -f^/P 1 OlflfM^ 

(OFF-ft) t^v^tii^s. z.<n 

mmt. 7>f?n7n*^2 3c9fflffllg|52 3 b#, ? 
■y 1 ^iEt^«^SriSItT, tem^FWyT 

s^ismu^ k zmmitz-m^ wm2 3 b <m 

[ 0 0 9 1 ] as (4, 9 v&rn^v 1 omm^m^ 
mmm,^m^mMmu2 3 b izx htm^ 

ft£^-f hTftS. 

[00 921^7 *f->**)V 1 #ffi?girt£i#g£&£ t 

M«gP2 3bi4A/D^m0£#2 2^6^m*^ll 
StSifcfciO, *Ll~L4<9*te£I£«t£ (X 
T77S 1 ) . Mm^Zii^ !Ll-L4j)&L§iS 
t , ? >y 1 #t?WJ^S> l> Z\ k *rttm& 



tktxu&frm^^mt&c 

[00 93 ] 9 vW*)V 1 IM&fflSSBKbhZ. k £ 

f£H-f & t (xf77"S2), M«i52 3 b 

*W8flCth (TM=0) (Xf77S3) . 
y^(4MW2 3b(;fi^.6tLTV^o ^LT, xf7 
7S 1 ^#«1L1-L40€^£1eI1LT^^ 

^ 1 imfcmmr$ffiimfr*vim-h . - - t\ 

^ -y^^-/P 1 ^'t?ttt^T'*tlif (Xf77S5)X 

T77S 1 tHO. teg^^t'^ixif^^y^o^^ 

ybffiS:imjD§^ (TM = TM+1 ) (Xf77S 
6) . -e^feS, ^^y^^^yhffl^'FJtSfflSHj; 
O^SV^li (^T77S7) , X^-y^|lj»@^2 

f^^HJtltlWBIiS (^T77S8) „ 

%^>?m^>h mm&m s h i 0 &to*§ 

^■(4 (Xf77S7) , Xf77S4CM§ 1 
[ 0 0 9 4 ] Xf -y T S 8 iZ&^X U -t v hi$*§r£%W 

tm >v^mmm 9(4, uls ■ L9^itix^ti 

WiX-fvf-SWl ■ SW2£ONj&»feOFFfcH!09lft 

i s ; t -y i * ^wKWt-ej "omih, 

[00 9 5 ] MZ i 0 . FirSfl S H tMJtE^SIWi 
ftif,Stl«L^^C, A7J¥l5t J; S ATJ^' 
i^T Lfc t <0 fc »4 LT * >y 1 * ^rWKJBt-TO 

9 St£ 4 

[0096]^ 7fA'^ 1 ^««JBt;AS ^ . T-f 

n^ig»2 i **ff±-f s 1 1 it, ^^fi»^ 

[00 97 ] JjLh^i 3 3(E^ift^!Bt;fiSS ? v f-^ 
^;l/H*:S?l H H a ^^a 1 0 0(4, JK^^^%;K0*r 

imm^'^wimizftmw&i o 7 t(4sw 

A~D) *^^mJ±^EPJDL, f4M^KfflffiK)ll 0 

t3cSE«# ^ § ^ , ^ ; izx^ummm mi 

XMtitz k # KS&fiS ttSSo^ft: ^ #fSM*^ 6 JX 0 fc* 

l , mmmm^wm&ixvTi-uxmiiMmi i 
x^jj^mmmirmMizimtii-ri, #g 

mmth es#, mm&kzwmvm&*M^mvmfr 

^£^Ti-oXm^2 l^.(7)f*^fl;7j^ONAOFF-t 

[0098] *^JS0P«S ^ «y ^y^^-#:Sffi H B H 
S^IKl 0 0(4, Xttmtf y+t^JV 1 tftfcflfc 
^i:^, St&^0£# (MfflgP2 3b, HJ±tt$«2 

5 , 7^;^26, ^°^;H5Uifi^^@^ 2 7 , vm- 

X^4i(lIS#2 8, -y^$[J«0lf^2 9, ffiffiH^R 

o, x^/fswi ■ sw2) [z^mmth. mmm 
&mm.. T-fuxmm i mmt&T-rvxwu® 

$2 4 fcfijjiitf ^(tt^fflS&WSHIM 3 0£± 9 
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[0099] zcomsmmmi. mmtammmi 
& m l 4 1 , ^tafflv s Epjpf s k l 5 1 £sj o m 
*#&fc«fi#8£fLS ^ £ i s A y^~f"yx^t 

m&m^ivmwm^n&mkt Lxv&mm 
& 2 5 t i h mmmmz x o m l , fwrej; o *s v 

^:A*#f^ffM i> co k mttZ . 0g§ 

[ 0 1 0 0 ] gfjf^@j^, 
*¥[5iaj^iCt RSI Lfc * >f 5 V U * 

[0101] Z(Dffiftftri!UXcr) ; MB<ommli. 

^-h^t izx *)*<?$mtm o , wmy^y-fz . 

1 COt^f*^£ O N/O F F-f £ . 
[0102] ttffifflyt/^fi, 

[0103] *£H0BjttfcffiS * y ^U/WHfrMSSII 

m^mmi o o!±, Ti-*r®M2 i^«*ai«a^gw* 

[0104] issmtam^m^vu^mm^28 

*gm 2 somite s y^ym-mmmmznm^ 
-th^tiizx o . M H H B ^fii!r H »(ti> y >f xotMs* 

[0105] *lifICil^ v^^HfrMifoft 

hsumi o ok itLtf, mmmizx^mzi 9 a 

[ 0 1 0 6 ] ttz. 9 vW*Jl> 1 ^WRffifctitt* 

mm&mmmwmftLxts ttz mmm^x^ 
mmttz - 1 s - , i6^«s ts/htw 
i & ^ t i> . t . mmjf&¥*v>m> 
tmz £>o<mttc& KtfWisrcft s St s u r y^ro 



<7)£xjzmiz-%mx*fc&« tt&ftm'wwvi'Z.m 

[0107] Lfc^T, ^ 'y^^^^-ftS^sfH^ 
[0108] ^Ifi^tffiS ^ «y ^^°^;^A^OTi. 

dt<7)£o%mk&znix^&. xmmmizi-s 

fc± 0 ^ •y^^^A*gM*«§ti| ) „ 
[0109]*^ ■y^A^/^A^J^ati. ffiiSM ({5 
g^ttifflfiKMl 0) fc^VCitoffifiiM&Saffi^^ 

^r-rs ^ -y^-^°^ i k . mmizmibtitzminw, 
■+^\ii\ \mm (? v^*frx.ffimmmm2 o 

5) #€J±MPfflS^S:^ii§€^^bcoA#§ 

i&2 o i ) t . mmi>zimrt ztx-zcowmmz 
a^ximmkmm^L. mrnt-wzA yt-r 
yzzmt~£-£&xji&% (mm^y^m) **«as 

a) k^LX'^t. 

[o 1 1 o ] tzh. Mil *^ttejg«ti3v^(i. 

f]"7-y 0 8^. ^»M1 0 9, il^Ki 1 

v\ wmkx-n^kmm^m^z-thh^x 

[oiii]^:, sawEEii, xji^mmmmzm 
mttzkn izmmizizji^xx^mzft ixmiM* 

mx-jtch^xh^xhxvK 
[oii2] c:^ffifigTt±, x^mmmmizmmt 
h^kx\ zcox^mmmm k i , &mm 

^ srss&h-s «S3&^t-r 5 . - cd # . xttm<vim 

itm^m^ti^timia l . ^ o^mis* ts-^t ^x 
tm^m^x^mmmmmim-h ^k^x% 
h„ zttizj:*). xm^mmmmzk^xmtih 

[0113]*^ 'y^v^/^A^OTi:, 3 £>fc, ffi 
WclSft^^^ yb-^'Vx^tfifflS^ (€SA) 
*»6*fc>f yh-fyx^t^ftffitl.^ yb-^'> 
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y wttm^&k. a yv-yyxmmx^mzxz, 
mmmzm^xm&mu^m x umtmrn^ 
® j ^MMmitm®thminim%mm%. t *isa,x 

[0114]^.^ y^-f'yxmtm^mx. ffi 
ffii^ROfc. wmTRO^ftLXA yv~?yxm 

28) t, jyv-yyxmmm L t&mmi'Rot 

fr^tzA y^-yyxcomtco^mk txta^-rtm 
fflt«#& (nxammn 5 ) 
ttf-c^s. ^titio. stmmmmmmzx*) 
a y^-fyxmm^m^mmh z\kvx% . m 
mmmmm\ti-hc\ t mmi z\ 1 ^x% 1 . 
u ^ yb-y>y^a^#g&t ^wciib-f, >f 
yb-y>yt£ftffls^^^ yb-yyxcoM: 

[0 1 1 5] ttz, mummmmn. xa -y^mm 

[0116] ^sBKBTfi, msmmm-xt>i>m 
m a £ >f y t y y t^fflS^ k LT fc Wffl LT ^ h 

t)K a y^-fyxmmm-^mmx^ j^. 
[oii7] zcomrnxn, a yv-yyxmmft^ 
wmizm^titzA yt°-yyx®&m=Ffr 
hMzAyv-yyx<m\t*m&th, %LX, r_<n 
mmmzm^x , mmmwmtfwsamm 
nx^m^mtmmm^mmmmmt^ . Lt 

( A^3Wlfe«:»M L-TV ) frh^itL 
XV^kZ izii . 9 v W*jV 1 A^Tjjiiftj:^ t 

«'IL . minim us* 1 yyy.i taa is:. ^ 'jk- 
mw±^z>%t'ixnM8mim-tz> .ittfxz 
h . i fc , ffiKM^ 6 »fc >f y t °-y y xizm^mt 
a** ttzkZ iz\t , y >y 1 *w?j}tffitoixfc. 

[0 118]^, «*ffijA$flfflI#StJ:5«*«*&M 
<DTi-vy®&m=F (T-f n^|^10B2 0 2 . 81 

*7 -f u y 2 o 3 , y >f xm*it8tfl:iii» 2 

04, 7^n?"V/W^7°y?tf20 6) *K A/D^Jt 
[0119] it, *mil,zm&?v1-rt*A&Lkj]m 

ma. mmmmmtzmmm 3 t>#, ms^ 
i^m#st «t i, mmmzm^ ^x , A*#g#»t§ 



^zm^XA y^~?'yx^iW$Lttz k % mi 

[0120] zcon&xn. fobfcbb^tifzmcDm 
IS. A*#^^^Ajj^v^t;. n&mn^&ti 

%h k mm^zmmmw±Lxr^m^mmm 

[0121] *muzmt? -vi-r^i-ikmm^mm 
( 9 7fA'^nag B ^gi loon ±ie^ 

[0122]^. ^^Mfc LT. 

^m^J ^)VWHz el (xi/?hn^S*7m) 

[ 0 1 2 3 ] i fc, *5KHtflS4 9 vj-^JV-mm 

<7)immmz&ftz> a yv-yyxmm&^mzx 

[0124] m^wcommmziovixii. m^mw 
iz ts ttim^cotzfocom&mmm mm l x mrnsz y 
a xmmm^ti 1 k tfh h , l >"://->-.: . ms.m. 
^mm^xA y ^-f'yxco^itmm-tim^zts 
1 *x . m^mmimnmM^n ? t . mix a xm 

mz i o T €1lf*OJ»^S^ie o fcMPSr fi 1 5 ^tt 

[0125] ^tLtMtr. im^mrmztmhAyv 
-yyxmmft^mzxm&famzM^xnm 
mm^mzx&fflmzfio t . /Axn&^m^x 
vm^tzmmzfto .1 1 rmwi c\ktfx%h« 

[0 126] 

mAumwn, mcm),zmt>iitzA yv-yyx® 
&mm-frWzA y^-fyx^Mit^mmthAy 

mz x 6 m mmzm^ ^xmmm ray x u : 'M<m 

[0127] JilB^SETIi, ffifiiJl*^^fc>f yb- 

/yx^i^fti ( A*#^'ies)i m l x \ ^ 
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mttzt-trx^h, ttz, mrnt^^tzA ye~? 

yy^zfm^mttf^ttz t § ta, 9 ?f^^ 
ATJ^tWc i: WS'J t . H j±EPJD#f£;B i t/mitSMfc 

*ffi&^hW&£mrt& Z t I . Ltzifi^ X . 

9 », *rt*)]^mmmmm£& nhmm-n * 
[0128] 4&mz&z9 v+rt*jv$&jjwmt. 
zm&a&m. mm^t. mm^itLx iy 

AV^£EPM-|,;\7kxEpin#f£fe . >f yt-^yxi 

t-yyxmm^fr^frtzj y 

nut Lxftji-r&nmmmt zittszttrnt i 

[0129] JilBO«T"tt, ^/kXf^Hi^miBt 
«nK^*W^^:Itfa^* ; v;^^fSbJci:::t O f > t- 

y>xmm&^mwm-t& z t & . j 
o , s»»flg3&«ais^-f s ; *«W"i-r * z t &xz 

[0130] immzfah? 

mm^rn. nmmtmft^mzxmmmzm^ 
i , x^mz x hxiitf%\ ymr>&* mm t . 

[0131] ±IEO«-C1i. 9 y^^iV^Xnm. 

x^tcmmmmmzmmth z t h . 
[0132] immz&h? ^^m^v-wwmwm. 

m?pmmz&^x . j m&mtmgmnim 

^mzxmmmzm^<zkimt iw 
[0133] imom&xti. im&sm&m&jy 
h°~yyx^im&^mz£mmmzm^xmji 
immm^mz x i, sow* ^ 5 tzt> , ./ >r x^if 



[01 ] *%BJtOHfttO-^Et«l»^-y^^^-#c 
[02 ] *fKB<0mt<0-^BtffiS * v^UA— flc 
[03 ] 02^^ ■y^^"^-#cS??| H B H |I^Etfc(t 

[04 ] »«®*tg^*^t J: sfig«iai*^a*js 

[05 ] 04 iZTjktfz 1 &7O0*§-£t0@g#£- 2^7CtO±| 
^*£AL^0S#0T-fel> o 

[06 ] *l§HJ^IIffi^-M;fM ? v^m-AfflfP 

[07 ] 9 v^^^mmimfrmnmmm^cD 

[08] * v^^^asK)^m?*^#am^ 
mmm?mmmz£mimm%7jki-7v-^- 

YXfoh, 

1 9^^^ 

2 9vw*)mmw& 

1 0 ea^tHfflfiKM (mm) 

2 1 

2 2 A/D3E»HlJBi 

2 3 7^o7nt7t 

23a fiUffffi* (IgS^S) 

2 3b |IJi)g|5 

2 4 7^n^mi®@£# 

2 5 ttffiJt«0K (ttffiJt«#S) 

2 6 7 

2 7 ^"^^RfiJfl^^H^ 

2 8 K^^HIS (^7PX£PJD#S ) 

2 9 ^^v^$[Jffl0£# 

3 0 

100 9v*> **)\r-mm3&mm. 

108 

1 0 9 MftSK 

1 1 0 

2 0 1 «aM8imni&& ( vmimii&m ) 
205 ^ ./ i-j **iv$m®m&®& ( €J±epjd 

r 0 mm^ 

A-D (€J±EPJDfflffi^) 
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